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ABSTRACT ■ - 

' This is one of four *p€rformancfe assessment resourcea 

booklets for Level III of the Intermediate Science Curridulum Study 
(ISCS) . The four booklets are considered one cf foui major 
subdivisions of a "set of indi viduialized evaluation materials for 
Level III developed as a part of the ISCS Individuali2ejd Teacher 
Preparation (ITP) program. Each of these booklets, nhich accompanies 
a pair- of the student texts, is a teacher's handbook to be used in 
identifying the appropriate performance checks nith which to evaluate 
each student. Each also indicates how to set up testing situations, 
correct responses, and give remedial help. This- lanual covers "In 
Orbit (10) and What's Up (Htf) in three units. Each unit begins with a 
summary table that includes the objectives and performance checks of 
the jinit. immediately, following each table comes the bulk of resource 
Inaterial for each objective introduced In that unit. Suggestions of 
ways teachers can use the manual are also included^^ (HM) 
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WyY-IV,FormsA, B, and C 
lO-WU, Fdrms A, B, and C 
, WW-CP, Forms A, B, and C 

Performance Assessment Resources, ISCS Level III, ES-WB 

WYY^iy . 

lO-WU 

WW-CP 

ACKNOWLEDGMENTS 

The work presented or reported herein was supported by funds provided by the National Science 
Foundation. However, the opinions expressed herein do not nece|jarily reflect the position or 
policy of the National Science Founddtion, and no official endorsement by the agency should be 
inferred. 

© 1974 THE FLORIDA STATE UNIVERSITY 

All rights reserved. Printed in the United States of America. Published simultanaouslyMn Canada. 
Copyright is claimed until 1979. Except for the rights to materials reserved by others, the 
Publishers and the copyright owner hereby grant permission Jo domestic persons of the United 
States and Canada for use of this work without charge in the English language in the United States 
•and Canada after 1979 provided that the publications incorporating materials covered by the 
copyrights contain an acknowledgment of them and a statement that the publication is not en- 
dorsed by the copyright owner. For condition^ of use and permission to use materials contained 
herem for foreign publications in other than the English language, apply to the copyright owner. 
This publication, or parts thereof, may not be reproduced in any form by photographic, electro- 
static, mechanical, or any other method, for any use, including information storage and retrieval, 
without written permission from the publisher. 

ILLUSTRATIONS: © 1974 GENERAL LEARNING CORPORATION 

ALL RIGHTS RESERVED, * I 



ISCS STAFF 

r . . 

David D. Redfield, Co-Director 
William R. Snyder, Co-Director 
Ernest Burkman, Steering Connnriittee Chairman 

Marcia Bujold, Artist 

Stewart P, Darrow, Teacher Education • 
George 0. Dawson, Teacher Education 
Cheval Pagan, Artist 

Ronald N. Giese, Evaluation • ' ' 

James A. Hath way, Editor 

Adrian D. Lovell, Adminstratibn and Field Trial Coordinator 
Janet Mauney, Artist 
Millicent Shargel, Grammarian 
Stephen Cf. Smith, Art DirectpFv:^ 
Lois S. Wilson, Assistant Editor 

MATERIALS DEVELOPMENT CONTRIBUTORS 

- /■ , 

Betsy Conlon Balzano, State University of New York at Brockport 

Gary Carroll, F.S.U. 

Susan K, Castle, Norristown, Pa. 

Robert L CocanoUgher, F.S.U. 

Allan p. Dawson, F.S.U. 

Linda^Dubaldi, F:S.U. ' 

Gregory Eckles, Hatboro, Pa. 

William H. Fletcher,.F.S.U. / 

Bonnie C. Frear, Ardmore, Pa. 

John Hassard, Georgia State Dwiversity 

John Hockett, Governors State University 

Linda MiK:Gregor, Warminster, Pa. 

Luis A. Martinez-Perez, Florida International University 

Gerald G. Neufeld, F.S.U. V . 

Lawrence E. Oliver, F.S.U. 

Barney Parker, F.S.U. 

Lynn H. Rogers, F.S.U. 

George W. Rumpp, Hatboro, Pa. * 

John Selgrath, Warminster, Pa. 

Everett S. Stallings, F.S.U,. 



FOREWORtt. 

To implement an educational approach successfully, one must match the philoso- 
phy of evaluation wi.th that of instruction. This is particularly true when individual- 
ization is the key element in the educational approach. Yet, as important as it is to 
acliieve this match, the task is by np means simple for the teacher. In fact, witl^out 
spedfic resourcfe materials^to help him, he is apt to find the task overwhelming. Fop 
this reason, ISCS has developed a set of individuali?ed evaluation matbrials as part of 
itsUndividualized Teacher Preparation (ITP) program. These materials a^e designed 
to assist teachers in their transition to individualized instruction and to help them 
tailor their assessment of students' progress to the needs of all their students. 

The two modules concerned with evaluation, Individuqlizing Objective Testing and 
Evaluating and Reporting Progress, can be used by sma)l groups of teachers in in-^ 
service settings or by individual teachers in a local school envii^onment. Hopefully, 
they will, do more than give each teacher an overview of individualized evaluation. 
These ITP modules suggest key strategies for achieving both subjective and objective 
evaluation of each student's progress. And t6 make it easier for teachers to put such 
strategies into practice, ISCS has produced the associated booklets entitled Pe//orm- 
' ance Objectives, Performance Assessment Resources, and Performance Checks; Using 
thejie materials, the teacher can objectively assess the student s mastery of the proc- 
esses, 'skills, and subject matter of the ISCS program. ,And the teacher van obtain, 
at. the moment when they are needed, specific suggestions for remedying the stu- 
dent's identified deficiencies. ' 

If you are an ISCS teacher, selective- use of these materials will guide you in devel- 
oping an individuaUzed evaluation program best suited to your own settings and thus 
further enhance the individualized character of your ISCS program. 

^ The Co-Directors 

Jhtermediate Science Curriculum Study^ 
/Rm 415, W.H. Johnston Building 
y 415 North Monroe Street 
Tallahassee, Florida 32301 

t ■ 



THE ISCS INdlVIDUAtlZED TESTING SYSTEM 

The ISCS individualized testing system for each level of ISCS is composed of four 
major subdivisions: ^ ■ ' ^ 

1. Tlie ITP modules Evaluating and Reporting Progress and Individualizing 
Objective Testing, 

2, Performance Objectives. 

" 3. Per/brmance C/iec/c.^ in three alternate forms, and 
4. Performance Assessment liesources. 

Evaluating and Reporting Progress presents a comprehensive overview, with many 
refinements, for individualizing the grading and reporting of students' progress, based ^ 
oVi i)oth subjective arid objective criteria. The module Individualizing Objective 
Testing describes more specifically those ISCS evaluation materials which have ob- 
jective criteria - the performance objectives, checks, and resources - and it presents 
practical suggestions for their use. These two modules should be considered pre- 
requisite to successful use of the other ISCS evaluation materials. 

Each of {\\eJPerf6rmance Objectives booklets contains a composite list of selected 
measurable oVjectives considered 'important to a given level of the ISCS program. 
However, mai^l' the Ipng-range goals arid aims that are at the heaft.of the ISCS 
program do n|)t lend themselves to being expressed as measurable performance ob- 
jectives; Thus, these booklets should not be construed as being all-inclusive anthol- 
ogies of all the possible learning outcomes of ISCS. 

Each, of three Performance Checks booklets contains an equivalent but alternative 
set of performance checks which were developed to assess the students' achievement 
of tlie objective stated in the Performance Objectives booklets. 

r 

The Performance Assf^'ssment Resources booklet is a teacher's handbook to be used 
in identifying the appropi^iate perforrnance checks with which to evaluate each stu- 
dent. The booklet also indicates how to set up testing situations, correct responses, 
and give remedial help. ' » 



.NOTES TO THE TEACHER - 



An overview of ev^alKation, including both objective and subjective criteria, is given 
in the module Evaluating and Reporting Progress and many aspects of this booklet are 
described iif inore detail in Chapter 3 of the module Individualizing Objective Testing. 
These notes aj^, meant to augment, not replace, Chapter 3 of that module. As you 
use this booklet, you will begin to ^ee vvays to modify its suggestions to meet your 
needs better. You are encoura^ed/o enter yotur modifications at the points at which 
they -apply. Only by alterjng these materials wiH you evolve an evaluation system 
best suited to your own classroom environment. It is inbiSprtant to ren^ember that 
only principles involved in' objective criterion-referenced Valuation are applied in 
this booklet. Therefore, you will obviously want to incorporate subjective criteria 
also, . . ' ", "■' : • 

I 

Texts. Units, and Chapters • * . ' 

' ■ ■ i • 

There are four Performance Assessment Resources booklefs for Level III of ISCS. 
Each of these booklets accompanies a pair of the student texts. The pairs of texts 
and. theif abbreviated symbols are as follows: * ' . * 

Environmental Science - Well-Being (ES-^B) 

Why You're You - Investigating Variation {"WYY'IV) . . ' 

In Orbit- What's Up? {10-^\J) 

Winds and Weather - Crusty Problems (WW-CP) 

The testing materials for each text are divided into units, thus breaking up each 
Level 111 text into easily handled sectiortVof correlative chapters and related excur- 
sions. The relationships between the units and the chapters of In Orbit, dud What's 
Up? are shown in Table 1 . 



THXT 


UNIT 


CHAPTERS 


10 


. 1 


1 and 2 . 


10 


. 2 


3 and 4 


TO . 




5 thru 7 


wu. 


1 


1 anil. 2 


WU 


2 


3 and 4 


WU 


3. 


5 thru 7 



1. 



Table 1 

Most units include the objectives and performance checks for two chapters 
and their relatqd excursions. You will recall that the number before the hypheriiin 
the identification number for an excursion states the chapter to 'which it is related. 
I he individuai^objectivesand perjP6miance checks for each unit are to be selected and 
used when the student has ppmpfleft^ the designaffcd chapters and any excursions he 



wishes to do. This delay "shouki ensuce that there is no premature assessment of the 
st-udent's achievement of concepts and skills which may be introduced early in a ;»nit, 
'but which require development- ^throughout the unit. Thus, subdividing units fpr 
assessment purposes should be done with great care. Keep this in mind if you decide 
to spot check students as they proceed through units, rather than conducting a for- 
mal evaluation at the end of fhe unit. ' 



Summary Table - 

* ■ * • 

Each unit begins with a double-spread ''Performance Check Summary Table." The 
left-hand page of the "Summary Table" serves^s a table of contents for the unit. It 
provides a great deal of information about the objectives pertinent to the unit. Usual- ^ 
ly about twenty-five objectives for each unit are introduced for the first time in each 
"Summary Table." maximum of ten* relevant objectives from previous units are 
reintroduced. * 

•. On the left-hand side of the "Summary Table" is a list of code numbers, each of 
which is unique to one objective within the level. Two examples of code numbers 
and their meaning are illustrated in Figure 1 below. . . 
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Figure 1 
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The core Objectives' appear first in an order that corresponds roughly to the text 
development. Exceptions to this or^lering were mad? to place objectives based x>r\ 
related pr()cesses or content together. Objectives based on remedial excursions are 
numbered as core objective?; because they involve skills essential to success in core 
activities. Next are listed the general or enrichment excursion .a|bjectives,'and these 
are followed by objectives from prior units which are again con^deredjmporta^t to 
students' progress. These repeated objectives are easily spotted, as a capital R 
(for Repeated) appears after their idejitifying c(^de number, giving a listing such as 
I0-Ol-Core-17R. The specific resource aids to be used with repeateA.<^jectives are 
given m the units de^gnated by the code number (unit 1 in t^je just-ci\ed exahiple), 
and the information is not repeated each time wjthin the textual material that" follows 
the*'"Sunimai^ Table." .'¥t,.. , 
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• Each objectivfe code number is fallowed by a short descriptive statement of that 
objective. These short statements were written, using the students' vocabulary. ' They | 
should be helpful in communicating, the objectives to the students should you' desire 
to do so. Ways to Involve your students in selecting the objectives are discussed i'rt 
the module Individualizing Objective Testing, i ' 

The right side of the "Sumixiary table" is made up of eleven columns. Letters are 
aised in the first five to, designate the characteristics of the performance check. The 
letters and their meanings are as follows: ^ 

M - Completing the check requires regular ISCS materials. ' > 

0 - An observer, should vW the student's performance as he .does the check. 

P - Completing the clieck requires the use of specially prepared materials. 

Q - The answer to the check is of the quick-scoring variety. 

T - The check will require more than three minutes of the student's time. . 

Check marks in the next four columns help the-teacher assign appropriate perform- 
ance checks to Individual students. The first of these columns is entitled ''Basal." 
Adiieving the objectives checked in this colufffn is considered essential to the stu- 
dent's progress. These performance checks may be assigned to any student; however, 
better students will find that many of these offer little or no cl;»allenge. 

* - • 

Check marl*s in the coJumns headed "Math " "Reading," and "Concept" indicate 
performance checks which require a higher level of computational skills, a higher 
reading level, or a gre ater ab ility to think abstractly than the performance checks for 
most other objectives. Perforqiance checks which have no marks in any of these 
four columns are considered to be more than basal, but the skills which thiey require 
are within the capabilities of most students. ' ' 

A tenth column lists the action verb that identifies the theoretical mental process 
required o^ the student to complete the performance cljeck for the objective. A 
precise definition of each of tlie verbs used to designate mental processes is given ill* 
th^ module Individualizing Objective Testing. . 

I. ■ ■ r ■ 

' Fipally, In the eleventh column,* space is woVided for notes. Although you will 
find an occasional comment printed here, th£ space is mainly for your notes. It's a 
good place to put any special instructions or preparatiOns youJiave found helpful. 

As mentioned earlier, some objectives are repeated objectives - ones that have 
appeared In previous units. When sucll ah objective is listed agahiijj,the "Summary 
Table," its classification' as basal or as] presenting math, reading, or conceptual dif 
Acuities is likely to ^e ditXerent. This change most often -derives from a' change in 
purpose. The first time a concept or skill Is introduced, the intent may be only to 
introduce students to it. When reintroduced in a later unit, the skill or concept is 
frequently developed and us^d extensively. Thus, in the "Summary Table" for'thfi 
earlier unit, objectives related to a concept are likely to be classified as conceptually 
difficult for many students, whereas in the later units, the same objective might be, 
reclassified as basal. 

/ . 
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* Organization of Resources 



Immediately following each **Summary Table** comes the bulk of the* resource 
material for each objective introduced in that unit. Once more, each objective is 
identified hy its code nupiber, but this time it appears in bold, black print in the 
outer margin directly beside the applicable resource. A pair of horizontal lines r 
iseparates the resources for each objective from those for the previous and following 
objectives. When no horizontal line appears at the bottom of a page, the Resource 
material for the objective is continued on the next page. 

- . ~ ■ # 

The functions of the various component resources provided for the objectives are 
listed below. Two of the components (Regular Supplies and Special Preparations) ! 
appear only when they are needed for a particular qheck. When the performance 
check does not require any supplies, the suppy headings are omitted. Observe the 
functional descriptions carefully ~ they are the keys to the types of resouk* mater- 
ials provided in the Performance Assessment Resources booklet. 



COMPONENTS 



FUNCTION 



Descriptive Statement 



This statement duplicates the one that appears in the 
**Summary Talkie.'* If you^misreac^ a code number and 
find yourself looking at material for the wrong objective, 
this should stop you and send you back Ifo the Table to 
check; More important, it should briefly indicate to you 
the basic purpose of the objective. 



Objective 



Regular Supplies 
Special Preparations 



The underlined verb in thi^ stat6m5pt of the objective 

indicates the theoretiiial mental process that the student 

will perform. The phrase following itindicates thetgntent 

or process skill which the student must perform. A com- ' 

plete description of the verbs and their meanings can be 

foilnd in the ITP module Individualizing Objective Testing. ^ 

t» . * 

This section lists any*ISCS equipment that the student will 
need - regular equipment that is being used in the Unit 
on which the student isMieing evaluated or In previous 
units. . • 



Don't overlook this section. It lists and describes materials 
the teacher must collect or prepare in some way. Included 
are special solutions, special packaging, and labels required, 
for materials for evaluation purposes. The section also 
specifies particular grids, charts, or maps that the students 
will need to complete thi4 check. 



Student Action This is a general-description of what the student>hould do 

. ' in/r^sponding to any oif the three perforjfiance checks based 
on the objective. If his expected response is to state a gen; . 
* eratprinciple, it is listed in'this section. If th€j. three per- 

V formance checks require specific answers, they are pro- 
,^ ^• vided below th0 general statement in. the student action. 

Pe,rfoff!iance Check A Performance Check A is fuilly stated fo allow for a quick 

review of the statement of the tasks as they are presented 
; *V to the stjident. Performance Checks B and C generally 
' present sf^ghtly different s|(tuatic)ns or wording but ask 
. students lO: perform eqyii/alent tasks. ' 

This.final section outlines suggested action. that can be 
taken if the student fails to achieve the objective: In some 
of the remediatipn^, the listed steps are sequential; jn 
others the steps represent options trom which it is sug- 
gested that ybu jJelect one or two. Some remediations 
suggest reterring'.the student to review sections of the core, 
doing an excursioji, or reviewing a self-evaluation question 
and its response. : - ' ' * 



Remediation 



How To Find It 



Locating a particular objective whose nunjber you know is easy. Just thumb 
through the pjages watching for the unit numl^r which appears in large black print 
above the word core or extuniorv: \xi the margins. But suppose ypu wish to locate 
an objective pertin^jit to a given section or chapter of the text and you don't know 
j^the number. H^4t fe a'pTOi^edure to follow: 

1 .-'^ Determine the unit in which the chapter occurs, using Table 1 . 
0 2. (pairnb through^ this booklet untik^^b.u find that unit number as the 
^ b/ginning digits of any code number appiqbring^ ift large black print in the 
* outer margin." ...... .. , ^ 

3. Look for the ''Summary Table*' at the beginning of that i«ft. 

4. Use the '"Summary Table'* to determine the number of the objective 
' you seek. ' 



Be Selective 

^?.he resource books 'for each level contain many more objectives and resources 
than any one teacher can use. If you add objectives and resources, and you probably 
'will, your list will expand further. The most successful user of thi^ catalog. will be 
the teacher who picks and chooses selectively to meet the specific needs of his stu- 
dents: Therefore, once you are familiar ^yith this bOok, it is imperative that you 
establish a system of selecting apd. assigning checks to the student.' Suggestions on 
how to establish this are given in Chapter 3 of Individualizing Objective Testing, 

Whatever selection and assignment system you develop, it must give due regard to the' 
"individual student's differences. For example,; ilT you administer too many recall 



performance checks to a high-ability student, he will not only be l)ored but you will 
also fail to aissess his progress adequately - Tbo*rnany difficult items administered to 
a low-ability student jeads to frustration and reinforcement of the '*I Xnew I couldn*t 
do it*'* attitude. On the other hand, even the best students need their egos inflated 
by some questiojns that they can answer easily. And, the less able stude'ht needs to 
be appropriately challenged. Be careful, too, of placiifg too much emphasis on ob- 
jectives.. This may lead students to place undue emphasis on t^sts, thus slowing 
their progress to the extent that tliey lose interest in the stcfry line. 

Assigning Performance Checks 

How many performance checks should be assignejJ.to a student? This question has . 
no fixed answer., The primary concern is that performance checks provide the needed 
feedback to both you and the student. If, in your judgment, evaluating a student on 
a particular unit is unnecessary, then don't do it. If you feel a student ^needs to be 
evaluated, then assign an appropriate selection of performance checks. Individtmlizing 
Objective Testing makes suggestions about how to do this.^ In no case should any 
student be assigned all the performance checks or even a random sampling of them. 
Such a practice would subject the^ student to tasks which wou)d be either unduly 
difficult and tinpe-consuming or perhaps too simple for him apiJ therefore meaning- 
less, timerwasting activities. . .. 

* You may wish to specify the equivalent form (A, B, or C) pf performance checks 
th^the student should do when assigning the specific performance. chQck numbers. 
Thete is, of course, no differen(;e in their difficulty level. In any case, have the stu- 
deht ri^rd both the -number and the letter of the specific performance check he . 
does.^-^ese numbers and letters should appear on his answer sheet, as they will be 
needed to check his response. Smce the numbers are unique within each ISCS level, 
there ii no need to use a student's time^ copying the performance cbecks. Listing 
the number with the response is suffici^^i^t. It's a good idea to remind students 
/tVequenily that- their answers must go on separate paper - not in the Performance 
. Checks bj^ks. . ' ^ ' . ■ 

Ik you assign checks, keep the supply situation in mind. lYou won't want too much 
of some equipment tied up in Special Preparations at any one time. To avoid this,- 
keepoabreast of the range of your students' progress and prepare only those materials 
yoii anticipate needing, referring to the P's appearing in the third column on the 
right-hand page of the ''Summary Table."*' Batteries, of course, Nvill need replacement 
or recharging occasionally, and specially boxed supplies should be checked periodi- 
cally for missing or nonfunctioning parts. » ' ' 

'" , .1. ■ ■ ' 

At die back' of the Performance Assessment Resources, you will find grids, charts, 
' and ^aps identical to those the students* must^ use in certain performance checks. 
The grids, charts, and maps at the back are 'suitable for reproduction. You may make 
copiesdirectly , using one of the well-known commercjal copiers. For large quantities 
at low cost, make a master by the thermo process and use it to make duplicates. If 
you make copies in either of these ways, your stucfents will not be wasting time draw- ^ 
ing grids, charts, and maps^and you will feel free to assign abjectives that need these. 
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Chapters 1 and 2 • Performance Check 
Excursions 1-1 and 2-1 Summary TiEible 




Objective NumtiBr 


Objective Description 


• 


10 01 -Core -1 


Observes a spectrum , 


* 

r 


(0-G(1-Core-g 


^ . I ' 
Observes the spectrum of a light source . \ 


\ 


IO-01-Cor^3 


Defines the term spectroscope 


* 


10 01 -Core 4' * 


States the purpose of a diffraction grating > ^ 


• 


f ' 

. IO-01Core-5 . 


P 

Defines the term spectrum ■ ^ ' 




IO-01-Core-6 


» * 
Matches spectral types with light sources 


• 


IO-4l-Core-7 


Uses the known spectra of elements to identify them 


* • 


10 01 Core-8 . 


Describes the procedure for determining unknown salts, using a new fuel 




IO-Ol-Core-9 . 


States the purpose of observing the spectfurrj of the alcohol flame by itself 

t 




10 01 -Core- 10 


- ■ d 

Suggest ways of changing the heating effect of a light bulb 




10 01 -Core 11 


Lists the variables that affect an object's temperature^change 




10-01 Core- 12 


Predicts the surface that absorbs heat more readily 




10-01 -Core- 13 


Explains the blackening of the copper vane on the sun-energy m^gsurer 


• 


I0-O1-Core.14 


Explains why^nly one variable Ts changed at a time 




IO-bl-Core-15 


Pr^edicts the temp(?rature change of a sun-energy measurer irom a.grapb 




10 01 -Core- 16 


■ «> _/.. •• 
Graphs data ♦ * : 




10-01 -Core- 17 ; 


Explains why low wfttage bulbs must be Ufsed in some lamps ' * . 

■ ■ V .♦ . ' ' • . . 




.,IO-0tC,<jre-18 


♦ . ■ ' ' t ' 
1 ) <% 

.'Reads the second coorc^nate of a pair from a graph ■ ^ V , : . 
U — . . . ^ I M ^ . : — 
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Objective Number 



Objective Deicription 



ICW)1-Cqre-19 



Selects the wattage'of a light bulb needed to get the same heat at increased distance 

: L 2 



J0-01-Cor.e-20 ' 



Selects a graph of time vs temperature change for a sun-energy measurer 



10:01 -C9re-21 

T 



Matches ternperature change vs time graphs with wattages 



10 01'Core-22 
' — ^-ei — 



Reads the total temperature cHange from graphed data« 



10-01 -Core-23 



Selects a graph showing how temperature change varies with the distance' from a 



ILght source 



10-01 -C<Sre-24 



Cleans up the work area at the close of class 



10-01 -Core-25 



Cooperates with lab partners 



10 01 Core-26 



Returns equipment promptly to storage areas 



IO-01-Core 27 



Responds to text questions 



10-01 -Core 28 



Shows care for laboratory materials 



IO01 ExcM 1 



[Jraws Fraunhofer lines 



I0-O1-E)j(: 2-1-1 



Describes what happens to energy as a battery-operated device Is used. 



IO-bl-Exc2n"2 



States hqyy w<)rk is calculated 



1 I ii 



,10-01 -Exc 2-1-3 



Defines conservatiorjH€f^nergy 



IO-(Jl-Exc 2-1-4 



Lists forms of energy 



•t '• I >/ 



> • 



16 



10 
01 



Observes a spectrum. 

The student manipulates t he spectroscope safely to observe a spectrum on a sheet of 
white paper. 




Regular Supplies: 1 ISCS spegtrqscppe 

l.*SO-watt bulb and receptacle 

1 sheet of whjte paper ^ ^ * 

Student Action: Observing the spectrum of the 150-)«att bulb'on a sheet of white 
paper according to proper procedure for observing a spectriKn. 

,^ ' - \ . . ' '. \ 
Performance Ct^eck A: Before you begin, tell your teacher that you are going tq do 
this check. ' *' f - ^ 

"^"^ • r-V^^!.^ spectroscope,^ a sheet of white paper, and a 150-watt bulb and receptacle, 

J'^'eteinid that the 1 50-watt bulb is tficjsun. Observe the specfrum through your left 
eye and then through your right eye. Does the spectrum look the same or different 
through each of your eyes? ^' . * 

■ *^ ' . . ■ ■ * 

Remediation: (1) Refer the student to the "Safety Note" on page 3, (2) Have him 

redo Activity 1-1 , which shows the safe way to view the spectrum of the sun.^ 
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Observes tire spectrum of a light source. 



The student manipulates an ISCS spectroscope to'vievT^a spectrum. 

Regular Supplies: 1 150-watt brtib and socket 

. 1 100-watt bulb and socket . ^ 
1 ISCS spectroscope 

Student Action: Usin^ the spectroscope and stiiting the color of that area of the 
spectrum ffsked for. 

A: L red (orange), 2. green . 
B: L Vellow, 2. blue(purple) 

C: L blue (purple), 2. yellow ^ 

\ 

Performance Check A: Get a 150-watt light bulb and socket, and assemble .them. 
Use an ISCS spectroscope to observe the spectrum of the light spurce. Look at the 
spectrum on t]ic left vsid^ of the spectroscope. 

I . Stat« the color to the left of the yellow area of the left spectrum. 
^ '2. State the color to the right of the yellow area of the left spectrum. 

Remediation: ( I) To be sure the student can find and see a spectrum, have him view 
a light source. Be sure he is looking at a side of the tube and not through the slit at 
the eml. Then ask hini to tell you the colors in order of either the left or the right 
'Spectrum, starting from the center of the tube. (2) Have him do an alternate per- 
' formance c-heck,. ' 

. . '•' ■ ■ - ' V - . < •;■ ' ■.. > 

' " " „^ , i , . — — . ■ 1 . , ♦.. 



V 



Defines thi ierm spectroscope. 

. .. • ■' ■ / N • 

The student recalls the definition of spectroscope. { 

-Student Action: Stating, in effect; that a spectroscope *is a device wljich spreads 
light into its component colors as the light pa,sses through.it. 

Performance Check A: State a definition of the term spectroscope. 

Remediation: Review the student's answer to question 1^1 on page 3. Ask hinr what 
, it was that spread out the colors. * 





lO 



* ^ \ 

States the purpose of a diffractign grating. - , ^ . 

The istudcnt ^ recalls what'the diffraction grating in the spectroscope does to sunlight. 

Student Action: Responding to the effect that a diffracti?)n grating pauses sunlight ^ - jT 

to spread out into a color spectrum. . | 

Performance Check A: Describe what a diffraction pating in a spectroscope does to ^^^^^j^^^^ 



sunlight- 

Remediation: (1) Have the student redo Activities 1-1 through 1-3. (2) Have him 
review his response to quesfion 1-3 and reread the paragraph following that question. 



4 



Detmes the term .v/nr/n///?. — % 
The student recalls the definition of .v/KT/no/t. 

Student Action: S'tating, in effect, that a spectrum is a band of colors which is 
formed when light is broken up by a spectroscope, a prism, droplet?; of wilier, or 
another diffraction niecliani{im. ' ^•>, . 



Performance Check A: What is a spectrum? 



Remediation; (1) Refer the student, to the photograph and text art page 2. 
(2) Refer him to Figure 1-1 on page 4. (.1) Refer W>tl" to Figure J -5 on page 9. 
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Matches spectral types with light sources. 

I he student recalls the type of spectrum or spectra formed by each bf several types 
of light sources: ^ ^ 

■ ;•• • . •• •. .. . • ■ " -i \;:. . , . . ,. ;, 

ERJ.C • . . '•■:^-r'< V.,.: ■ 

V , • ' * , , , , • ' • .• 
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Student Action: Matching the spectrum produced by an incandescent light with a^ 
continuous spectrum, the spectrum produced by a heated element With a line spec- 
trum, and the spectra produced by a fluorescent light with both line and continuous 
spectra. ' ' , 

A: 1. c, 2. b, 3. a ^ 

B: \, h, 2. c, 3. a 

Q: Iv a, 2. b, 3. c . . ' 



Performance Check A: After the number of each light source below, write the letter 
of the best description of the spectrum or spectra produced by light fjom that source. 
4 Light Source Description 

r. Fluorescent lamp ^ a. Only a continuous spectrum 

2. Crystals containing the element b. Only a line spectrum 

Li (lithium) heated in a fhme c. Both line and continuous spectra 

3. Light bulb ' d. Neither a line nor a continuous 

* * ^ , : spectrum * , 

* * * • * ■ « 

Rehediation: (1) Have the^student review Activities M through 1-7 and then try to 
answer the check again, (2), Review the student's answers to Self-Evaluations 1-4, 
1-5, and 1-6 with him. ^ - 



Uses the known spectra of elements to identify them. . v> , 

The student applies the concept that the lines in a line spectrum can be used to i^i'e- 
diet the.pr,esence of definite elepients in an unknown substance. 

Student Action: Naming the elements in the uiiknown mixture. 
\ A: Elements b and d, 
\B: Elements a and c 
C: Elements a and d 

Performance Check A: Each of the first four spectra below was obtained by heating 
crystals containing one of four^elements. The last spectrum was obtained by heating 
a solution, containing two or more of these elements. Which elements (a, b, c, d) are 
in the unknown mixture? 




Spectra 



Element 



^ ^ Element b. 



Element'C. 



Element d. ^ 



Unknown 



•» ♦ ■ 



ei/t's 



f 



Remediation: (1) Reviewthe studerit's answer to question 1-12 on page 8. <2) Re 
view his answer to Self-Evaluation 1 -p. 



Describes the procedure for determining^unlcAoWn salts, using a new fuel. 

The studept applies the concept that a control sample establislies data on the sample 
which is not subjected to the experimental variable. \ 

S&dent Action: Stating a procedure. that includes viewing the spectrub of the 
flame itself as a^tep in the procedure of detei^nining'the spectra of unknbwn mix- 
tures of salts. ^ ♦ < 1 " 

Performance Check A: Suppose that yoit ran out of burner fuel just after Uu had 
viewed the line spectra of solutions of several stilts. And'then your teacher gavi you an 
unknown mixture of these salts in solution and substituted, a different type of b«ff>er 
fuel. Describe the steps you would perform to identify any salts present in your un-. 
knb^n salt solution. . " ^ ' - . . 

Remediation: ( \) Have the student review Activity 1-5 on page 6. '(2) Ask him how 
he would have to modify his solution^© Problem Break 1-1 on page 8 if the tea9her 
substituted a new burner fu?I before lie began the experiment. .—^ - V . -- 



States the purpose of observing the spectrum of the ajcohol flame by itself. 
The student applies the concept of the need for a control.^ . 

Studeot Action: Stating, in effect, that the control is needed to establish that some 
of the spectral lines observed ifre caused by the crystals in the flame and not by the 
flame itself. 

Performance Check A: You observed the spectrum of the alcohol flame alone be- 
fore you put the crystals of several chemicals into the burner flame to observe their 
spectra.. Explain why this extra step was necessary. 

Remediation: (1) Have the student re^few Jthe procedures in Activities 1-5 through 
1-9. (2) Ask/iiim how he knows that^^tl)^iines observed in Activities^ 1-7 through 
1-9 were not^lines produced by the alcohol flame which hive just shifted and are 
( colored diff^ently by the presence of the different kinds of crystals. 

Suggests wAys pf chan^g the heating effect of a liglit bulb.* ^ 

The student applies the concept that the heating effect of a rad^nt energy source of 
fixed size can be varied. > ■ " . . 

■■' ■ ■ * ■ 

Student Action: Stating solutions that ^volve two of the foHowing: (1) changing 
the distance between the source and the -heated object, (2) changing the absorbing 
surface, and (3) changing the heating time. . 
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• ■. *■ ■ . 

Performance Check A: Maria works as a waitress in a restaurant, ^ome customers 
iiave been complaining that their food is cold when they get it. The waitresses pick 
up. the food on trays with^ilver-colored lids from a warming oven. The problem 
seems to be that 4^H*^rttng lamps in the warming oven are not heating the food 
enough. Maria's boss has decided: ta buy larger light bulbs so that the foOd will be. 



warmer. Suggest two ways he could increase the heating effect of the lairtps 



without buying larger bulbs. 



Remediation: (1) Check the student's answer to Self-EvaluatiOn 2-2. If necessary, 
have him review the suggested answers, i^rticulariy parts B and C. (2) Check his 
answers to questions 2-12 through 2-1*5. Have him review those variables he had to 
change and those he had to keep constant in order to avoid confusion about which 
variables were responsible for the heating effects. (3) Suggest that he redo the check. 
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The student recalls the variables that determine th«;^ amount by which the tempera- 
ture of an object increases when it is placed in direct sunlight. 

,f • ■ \ • 

Snident Action: Stating^ at le^st three of the following, four variables or factors 
Which determine them: ( 1 ) how large tjie object is, (2) how well U absorbs heat, 
(3) how quickly it conducts heat, and (4) how long it is heated. 

^Performance Check A: When a^ object is placed in direct sunlight, it ^arms up. 
What are four variables that affect how much its temperature increases? . 

* 

Remediation: (1) Have th€! student review the first paragraph on page 13. (2) Ask 
him which of the variables is affected by Activity 2;5. (3) Have him review and, if 
necessary, correct Self-Evaluation 2-2. . 





Predicts the «urface that absorbs heat more readily. . 

The student applies, the concept that darker surfaces, absorb radiant enfefgy more 
readily than light surfaces. > 

Student Action: Predicting, in effect, that objects with dark surfaces will be hotter 
because th? dark surface is a better absorber of radiant energy. 
A: The house with the black roof 
B: The man in the dark blue suit 
. C: The block with the black cloth • 

' Performance Check A: !*ippose two houses are identical except that one has a white 
'Voof and the other has^ black roof. ^ 

1. If you measured the temperature of the air in the attic of each house on a 
^ bright supimer day, Which would be-hotter? - 

2. Explain your answer. 
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Remediation: (1) Review the student's answer to Self-Evaluation 2-1. (2) Review 
his answer to question 2-4 on page 14 of the text. (3) Have the student review the 
two paragraphs above question 2-4 on page 14. / 



Performance Check A: When you built your sun-energy measurer, ypu blackened the 
copper strip. Explain why that was necessary. . ' 

Remediation: (1) Review the stcfdent'i answer to Self-Evaluation 2-1. (2) Review 
his answer to question 2-4-pn page 14. (3) Have him review the two paragraphs pre- 
ceding questions 2-4 on page 14. 




Explains the blackening of the copper vane on the sun-energy measurer. 

The student recalls that a blackened copper surface absorbs and converts radiant 
energy more readily than a light-colQred or shiny surface. 

'Student Action: Respondifcefto the effect that blackening a copper surface increases 
, the amount of light energy wftich the copper a]psorbs and converts into heat; 
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Explains why only one variable is changed at a time. 

The student applies the concept that only one experimental variable is changed at a 
time. . " 

Student Act&i: Responding with 4he. essence of the concept- that only one experi- 
mental' variabld is changed at a timelo that the effect of the variable is not confused 
with the effectXpf other variables.- 

Performance Check A: You measured the effect of different wattages of liglit bulbs 
on the temperature change of your sun-energy measurer, as shown below. When you 
did this, you were told to keep the distatice betweea^the light sources and the energy^ 
measurer the same at all times. You were also told to make sure the amount of wm 
that each bulb shone on the measurer was the same. Why was it important to keep 
the variables time and distance cbnstant? 
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Sun-energy 
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Remediation: (1) Review the studerit^s answg* to question 2-16 on page 19. (2) If 
Level II materiajs are available, have" the student review Excursion 4-1, "Controlled 
Variables and Experimental VariaJ)les," on pages 381 through 390. 



Predicts thfi temperature change of a siin-energy measurer from a graph: . . 
The student applies the rule for extrapolating from a graph. 

Student Action; Statinj> the same temperatufp change as that last recorded on the 
graph. 

,A, B, and C:.5.8 ±0.2°C • 

•• . . ■ ^ ' ■ ' 'i .' 

Performance ChecH A:. Frank set up his sun-energy. measurer near a lOO-watt bulb- 
and^measured the temperature change for 5 minutes. ,He left the apparatus set up 
with the light bulb on while he drew the following graph of his data. What*doyou 
predict will be the total temperatuij. chaqj^e of his sun-energy measurer 8 minutes 
after he started collecting his^a? ' ^ 
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Rtfm^iation: (I).Check the student's answer to Self-Evaluation 2-6, and have him 
explain it. (2) Have him review his answer in Table 2-1 , P9ge.l6, and the graph made , 
from it. (3) Have him redo the check. ' 



24 



Graphs data. : , 

The student applies the procedure for graphing data. ^ 

Special Preparations: Prepare a labeled grid or duplicate the appropriate labeled grid 
from the end of this Performance Assessment Resources, 

\ ■ ^ • • 

Student Action: gdnstructina a graph so that the points are accurate to within ±1 
grid division and the Une Of best fit is a ^m6oth curve. 
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Performance Check A: Before you begin this check .ask your teacher for graph paper 
or a'labeled grid like the one shown below. 

. Henry placed his sun-energy measurer near a light source and recorded its tempera- 
ture every 30 seconds. His data are shown below. 



TIME 
(in min) 


TEMPERATUREf 

(in°C) 


lofALTEMP. 
CHANGE (in °C) 


0.0 


20.4 


0.0 


0.5 


^.8 


2.4 


1.0 


" 25.5 


5.1 


1.5 


27.6 


7.2 


2.0 


28.8 , 


' 8.4 


2.5 


30.0 


9.6 


3.0 


30.7 


10.3 


3.5 


31.0 


10.6 


4.0 

I 


31.1 


10.7 , 
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'Graph Henry^s measure;nents of the temperature change and the time on the grid. 
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Remediation: ( 1 ) Review the student^s graph in Figure his M;eqrd ISook 

(2) If Level 11 materials are aviala^fe, have the student revieW^cursioh 7- l^iRm*t B, 
pages 428^ through 434^ * - , ♦ ' 

Explains why low wattage bulbs must be used in some lamps. . 

The student applies the conpept^ that the higher. the wattage of a bulb, the greater 
the amount of heat it generates! \ i > - 

Studgnt Action; Responding to the effect thdi bulbs of, higher wattage :^enerate 
more heat than do bulbs of low wattage- and thereby* would damage device)fe-or 
surrounding materials'not designed to withstand higher temperatures. 

Performance Check A: Jaj?pn bought a new reading lamp with a plastic shade. When 
he got it home, he hoticed a sticker on it that reacf, "WARNING: BULBS OF MORE 
THAN 40 WATTS ARE N^pT TO BE USED IN THIS LAMP." Hp wondered why 
he shouldn't, use a bulb of more than 40 watts, since the wiring \yas the same aSon. 
the other lamps in the house. ^ . 

1 . Rxplain why the warning sticker is oh the lamp, 
n 2. Predict what might happen if Jason used a'lOO-watt bulb in this lamp\ 

* ■ ♦ ' I ' . I 

Remediation: ' ( 1) Review the student's answer to question 2-13 on page 19 of the 
(2) Then refer the student to the paragraph .belbw.T^ p^e' 18.' 

Relate that, information to heat energy if he stttT needs assistance. 
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Reads the second c66rd]nate'of a pair from.a graph. 



The.studetH applies t he concept that a- sun-energy measurer receives>:the same amount 
,v of energy frdm two sources When., the temperatiire ^changes prbdiJced>by .the .two . 
■ ' ■■• sourccs'are'-equal. ' -v. '''< ' ' ' ' -"^^ 

- 'Student ActlQh: Stjijin^^ he- distance within ±0:5 ^em of the point where tht?; bulb. 
- causes the Jsame temperature ohange as the sun does. , ' V , .: 

' • A; 14i6V5cm • """ ,• ' ' i • ■ ' , • 

■B: 18 ±0.5 cm • .. ' .. • , ' . .\ ' \l . 

*■; "-C.: I6±0.5coi. , ' ' ■ ' .- ,., ' ■ ■ ■ . ' 

Performahciff Check A: Maria put a sunrcnergy measurer in direct sunlight. She 
found that the largest temperature change of her sun-energy measurer was U-S'^JJ^. 
' She thcfn ^measures the- largest temperature changes of her measurer at diff(jrent 
distances frdm a 1 50-watt bujb. She used her data to plol the graph shown below. 





0 • 



W' ,16, 29 ^ .25 30 35 ,40 

' • piSTANCg FROM BULB (in cm) . . 

J ;At wbat distance -from the j,50-watf bulb did he'r sun-energy ineasurcr receive the 
same amount of energy as-/t did from 4he sun wiWn it was placed in direct sunlight? 

.'Remedietion: M ) Kefffr tlw {it.udent - to Activity 2-1 1 on pUge 49. (2> Rfevicw his 
. ;msWers to. questions 2-17 and 2-18 on page 20. O) If necessary, rcview-with the 
• •' . ' .^studrtir the graph' he drew./or Problem Break 2-1 on page 7 of the Rmyrd Doak. 

• * * • fir, * ' ^ ■ 
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Selec(:s thci wal<<igQ pf a light bulbiieeded to get. the same heat at increased distance. 

The student applies the cpncept that in order foif the heatiitg effe(it of a light source 
to remain constant, the wattage of the source'musU increase "at a r^te greater th^n 
x twice tlie rate of inlrease-in distance from th6 source. 

Student Action: Selecting the wattage that is more th^n twice ti)e smaller source 



A: c 
B: e 
C: a 



Performance Chfick A: Chris hluik a small chicken brooder to keep some baby chicks 
warm. It used a'25-Watt bulb to produce enough heat to keep the chicks warm,. He 
is planning .to build a larger brooder to raise more chickens. In the new brooder, the 
bulb will-be txfciee tis far away from the baby chicks. Select the wattage of the light 
bulb he should usein order to prddtice nearly the same heating effect as in ttie smaller 
brooder. • - ' , \ ^ ^ ^ . 

a. lOwatts*^ . ' • - ^ 

, b. 25. watts • " 
' c. 1 00 w'atts 
, '"a.'i2'/s.watt8 . 
e. 50 wijJt^s ./ 



Remediation: ( 



(1) Review wifh. tlief'studfcnt both Actively 2-13 and his answfefs lo 
questions 2-21 and -2722. (2) Check' his responses to Self-Evaluations ,2-4^arid 2-5! 
: "Help, him if he has either- of. them wroiig. W^ii. h? understands- each of these 
"separately, use them to illustrate the, concept tested in the pjerformance checks. 

■ - • ■ ./ ' •-. - ■ - ■ - ' ■- ' • -' . ■ . . ' 

. — -\ . ■ ^ ^ •' . ' . • '. : • . ' . 

Selects a graph of time vs -temperature change for q sun-energy measurer. • * • 

■ ■ , . ^ ■■■ -. 

The. student appli es tti^;>fdct that whten a sun-energy iffeasurer is placed, in direct 
light* its temperature^ rises rapidly. at%first /then more'sloWly, and finaHy reaches a 
./ constant level. * - ; 




"^tud^nt Action: Selecting the curve that rises iapidly at . first but whose rate of in- 
crejjse slows down gradually untitit reyches>ome maximum temperature. 

• -rc: c- ' , ^ ^ 

Performance Check A: Ashly iread the temperature of her sun-energy measiurer in 
the sbadc. Tlien she put the measurer in direct sunliglit.. Every 3D seconds she read 
the temperature. Later she drew a gjraph, showing the temperature ri^e of her sun- 
ehergy measurer. Which tjfthfe gi'^i>b$»b^]lpvy best shows what her'grtiph y/ould look, 
like?. • ' 1 ■ ■ ^ ' . - 
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INCREASING TIME 



INCREASING TIME 



. Romediation: '(1) Review the studertt^ raplv Vj.iSt"''^ ^^T"^^ ^i''''' 

■ (2)iVnecj;!^ary»-r«^vlew his completion of 



• Matclies tamperature change vs time graphs ^\\ wattagc'S. , „ " . ' 

■ -. . • ■ ■ . 'i. ■ ■ V . . 

The student -appiics the concept tliat- when energy sources o! a«terent wattage are 
placed at the SiTdistance from an object, the object's temperature cha«ge will vary 
with the wattage of the energy sdurci. - ' . V 

.Student Action!' Matching .each graph witli fhe correct bulb so. that the largest bulb ' 
i$>.matchcd with the greatest temperature cliangc, a,nd so fortlu 



A: I. 2. ■ d, 3. a,- 4, b 

1, d, •2,,, c, 3. b, 4. a^.. 

C: 1. a, 2. d, 3,' c, 4.. k , 

* f .. ^- " 
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Perfoi^tfnce Check A: kartha Tne^Ure4ihe teinperatUi^ changes in her ^vjn4ri«rg»^!^ 
measurer when she plAced it 20^m from a 50-watt b^^t bulb: She tlien changed vto a 
, !^75-watt^bulb and measured thf temipera^ure changes again. She ^tep rtt^de ij:^e^^^ 
mehts for 1 00--Watt and 1 50-watt bulbs. On your answer sheet, niaftcb the letters of ^ 
the graphs she drew with the numbers of the light bulbs she used. ' . 



Bulbs 

1/50 Watt 
". 2. 75 watt ■ . 
. 3. 1 GO Watt ;, 
,4. 150 Wall. 
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Graphs 




^' Craphb., 



■ INCREASING TIME 



m 
ill 









































































A' 


















































































































































































































/ 



































Graph c. 



Increasing TIME 



til 

oc 



5? ' 



iCjraph d/ 



UJ 

oc " 



INCREASING TIME 



m 




INCREASING TIME 

































































































































































































































































J 































































Remediation (I) Review the' studerft'S answer to question 2-\'2 on page 18. 
(2)Thetxr6viewhisanswer toqupsiion 2-l3onpi^ge 19. ^ . 



Reads the total teiTiperature change from graphed data. 

The student applies the concept of reading Uie total variable change from a graph. 

Student Action: Stating the total temperature Irise as the arithmetic " difference 
between the starting temperature (at the zero point of the time axis) and the fmal 
temperature (after the graph flattens out) correctly within ±0.5*'C. 

A: 6.0 ±0.5°C ' ' * . ' - , ' 

B: 9.0±0.5°C ► * ' : . . 

C: 6.0 ±0.5°C 



Performance Check A: Terry put his sun-energy measurer 30 cn> t'fom a light bulb* 
and read its temperature. He then read it every 30 seconds,. He plotted his temper^- <" 
ture data on the graph shown below. 
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What was the total tcmperatiiTc change of Terry's sun-enc^gy measurer? 

Remodiation: (t) Chtfck the student's amwcr io Self-llvaluatjon 2qr^ecial atten- 
tion should be given to the transition from the tabic to the gfj/ph and how it was 
made. ( 2 ). ('|\eck,J^S answer to question 2-9 on page -1 7. ( 3) Reviuw Figure 2-1 with 
the student if necessary and suggest that he'do an.alternate check. 



X 




Selects a graph showing how temperature change varies wltli the distance from a 
light source. . * 

The student applies the concept that the temperature change produced m an object 
decreases as it^ distance l^rom a jadiant energy source increases, 

Student Action: Selecting t he graph that shows la^decrease in temperature ch^pge as 
the distance from the light source increases, > , ' ^ . ■ » ; 

A: GVaphb > ' ^ ^ 

B: Graph c 

C: Graph d * ; , v . 

Perforhiance Check A: Select the graph that best shows how the temperature change 
of a sun-energy measurer varies as you increase its di^tAnce fron) the light soufce. 



Graph a. 
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Graph b. 
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Graph c. 


Graph d. 
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INCREASING DI&TANCl^ 
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Remediation: (1) Review the data colltjcted by the student in Problem Break 2-1, 
(2) Review the student^s response to Self-EvaUiation 2-6B. i 

—^J- ■ ' 'i ■ ' ' ' '11 I ■ " . A * , I t . i ' I ,, I • 



Cleans j.ip the work ;y-ea at the close of class. 

.• • • • ■ .. * 

The student chooses to vlose tlfelaboratory^activity period promptly upon receiving 
notifiicatiprt of the time to do^so. 

:Stodeht Actioh: CeasitiR the onigoing labpratory iictjyity when notified of the time;' 
\ ret urning materials in usable, glean condition to storage, and partjcipating ih work/ 

a«ea cleanup, oil at least three separate oecasioij^ whpn being observed by the teacher' 

or another designated person without his knowledge. 

Teacher'8,NDle: Tht opportunity for assessment of this objective arises almost-every 
day <iuri?Ag the course of regularly, assigned laboratory activities. Use a few minutes 
.of class time for group instructipn early iir the school ^ear, and almost, every week 
. for reinforcement, to cliscuss the role of the student in the ISCS learning environment. 
To encourage personal responsibility in the student, discuss the reasons for his 
(ilosing .hi55 activities ptomptly (to allow time for himself and others for lab-closing 
3citivites), refurning.mat(irials to storage in clean condition (to facilitate thojr use 
by otherS), and participating in area cleanups (to leave the area as clean as^^he found 
it). •...,> . . . • 

Performance Check A: Your teacher will observe you for this check when he can, 

• . . ^ . ' " ' 

Remediation: ( 1 ) If a student fails to liccept this responsibility, approacli him 

individually and review the reasons for his acceptance of it. Emphasize the social' 
responsibility for cooperation in the learning environment for the gpod of all stu- 
dents". Point ou^t thiit he li^as received the benefit of other students' provisions for 
Others aS wefl as for thenjselves, (2) Do not, "at ^irst, suggest Ihaflie rnay lose his 
privileges unless he icooperates: Rut if he doesn't cooperate after you' observe' his 
behavior several times, ask him if he can suggest a .proper penaity. (3) An alternate 
remedy may be to request hini to assist in the process of (jfverall, classroom accounting 
of the materials for a^periocl of time untillle recognizes the importance of the st*U-:, 
dent's role,- "(^4) Do not use extra cleanup as i penalty for not cleaning up properly. 
In other words., don't use something as a penalty that you v^imt done\,willmg|y/ 




Cooperates With . lab partners, , 

The student qhoose>^ to cooperate Wih fellow students in the lat^prafory. 

Student Actf on: > Being poHte, waiting his turn, beirig orderly when moving, about, 
and observing ; the rjght:^of his classmates to work without being unnecessarily disr . 
turbed, Vvhen observexi .>ytithout his knowledge by the teacher or another designated 
person on at least three pccasions. 
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ifeacher's f^tfte: The opportuij^ty^or assessment <)f this objective arises^almost every ^ 

during the course of regularMassigned laboratory activities. Use a few mintltes 
of class ti'me at the beginning of V session for' a whole-group discussion early in the 
•school year ana several times later on to discuss the nised for cooperation with and 
consideration of other students. Some particular points for discussion include being 
polite, waiting pati^Qntly, not making others wait longer than necessayy/being orderly 
when moving about, and observing the right of others hot to be disturbed.^Talk 
about each' student> accepting.the personal re^RpjiisJbility for his own behavior in , 
. thcgroup'situatiom ■■ ■.■ ' ' ..^ . " ' ' '* 

Performance CW8«k A: Your teacher will observe you for this .check when he can. 

Remediationt (1 ) If a student fails to accei>t any of these responsibilities, approach 
him privately and review the reasons for his lack of cooperation with his fellow stu- , 
dents. Suggest that he pay«om'e attenlion to changing his behavior to more accept- 
.jible standards. (2) Find put if the student feels that he is behaving in a less than 
accjjptable way. If so, ask him whether he feels some penalty should be imposed 
and 'What he things a suitable penalty >^uld be. 

" ' - , ■ !u,\ .... . " ' V ■ • 

Returns equ'yjment promptly to storage areas. . 

The student chooses to show personal resppn^ibilfty for returning laboratory equip- . 
ment promptly to the proper stor^ge places as soon a^.it is no longer needed, duriog. 
the class period, and not just at the endxOf the period. ' . ' \ ^ . ; . 

Student Action rReturning equipment and materials no longer needed to the proper 
storage places on at least three occasions when obse'rved b'^'t^ teacher or another 

designated observer without his.knowledge of being checked. . . ' ' f ; . .j 

' ' ' • . • . ■ ■ . ■ • ■ . > V/-. ■• 

Teacher's Note: ThisobjeCtiye'may be assessed at kny time the student is responsible 
for learning activities requiring the use of equipment and supplies. Use a few minutes 
o/ class time for group discussion of the reasons for returning eeiciippienl to- storage 
areas promptly when It- is jH)t"bemg used by the student or by his group/ The reasons 
iitclude (\) the short supply of certain Items and the need to cooperate with others, ^ 
(2) the chances of equipment's being misplaced* (3) the possibility of accidental 
damage to equip'mejnfci^nd (4) the gre.a.teroppdrtunity for pilfera'ge by 'an irresponsi- 
ble student when things iire disorganized. ^ " . 

. . . ■ . /. , ■ ■ ■ :• ,i. . - 

Performance Check A:' Your teacljjpr will obs<ji^e you for this chpck when he cati.' 

Remediation: In a private conference, discuss the reasons for^he student's coopera- 
tion i<i this feqiicst, -^skVfof that cooperation. §ee also Remediations ( I ), (2), and:-" 
.(;3'.)for l'O-0K^Jre-24N • / ' V, ' . ' 




Responds to text questions. 

The student chooses to write in his Record Book the answers to 90% or more oi: the 
textbook questions. . . ' -r • ' 

. - 34 



Student Ajb on: Exhibiting the written respdpses when requested to do so. ^ At 
least nintirout of ten questions should Tiave jrespbftses, be, they con*ect or incorrect. 

Teacher's Note: It is intended that this objective be assessed throughput the ye^n 
. Sudv a check provides opportunities to encourage students to* work nearer thfeir 
capacities while Temaining independent of the teacher. Use a few minutes of class 
time for a groyp discussion of thejceasofls for writing the answers in, the Recor^ Book. 
Writing in the Record iSoo/: ;seh^Qs,;^^^ the student thjnk through what he 

sees ahd;d9e.8, (2) to pre^ierv# ideas for fi^tur-e- reference, (3>' to make a record of the 
student's progress through the core, (4)4o'provide the teacher with a source of 
.input for analyzingJthe student^s difficulties and progress, and (5) to ^elp the stu- 
dent learn the background ideas for conceptual understanding. Writing in the Record 
Book is "in"; writing in the text is "out/' - 

Performance Check A: Your teacher will observe -you for tliis check when he can. 

Remediation: (1) Jn ii*' lirivafe conference, discuss with yie student the ideas 
enumerated and ask why he chooses not' to write the answers. (Perhaps he cannot 
write!) Evaluate his reasons and counsel him accordingly. EncoMrageJ hipi to follow 
the pattern of his classmates and set down his idea?>. as they are doing. (2) Have him 
read "Notes to the Student," pages viii und.ix in liis text. (3) Follow up in a few 
days to determine his actions! - ' ' t^ '-. [. , ^ 

\ \ ^ « .. ^ ' ■ ' 

. Shows vyre for laboratory materials. ' ^ ^ ^ \ . 

Tlie .student chooses to .show proper care and use of iSCS laboratory materials; 

^Student Action: Using ^^the materials only for their inten04id purpose or requesting 
jptrmjksion to do othei; specific experiments with ftiem when being observed without 
his knowlectge by the teachehor aimtht^r, designated person on'^ three or more occa- 




sions. 



Teacher's Note: 'This W^ective lilay be iiKsesscd at any time that' the student is re- 
sponsible lor a k^arning ac|ivity \n which equipment and supplies are required. Use 
a lew niinutcs <jlass time lor a whole-group discussion of thtt reasohj^'tbr handling 
labor^rtory materials properly. Such reasons include: (1 ) If damaged, tliey are lo>rt 
to use by students who need them now. Short supply mcftns waiting in line, 
^i2) They cannot readily be replaced. Replaceinent usually takes several monthvs at 
best.' ( j) If matc^riiJk are hdriidled propefly, they may'be used for other than regular 
.activities (with the permission of the teacher ajiid after making ^ propei request). 

Perfofmance Check A: -YoMr teacher will observe you for this check when he can. 




,v 
->■ 



Remediation: (1) In a private cpnferenceVssk^the studen why he chooses to mls^ 
h^indlb equ|?nienf. Help him to^evaluate h/s tpasons, and ask for his cooperation in 
the future.. If he agrees, re^sjisff the objective i^ter. .(2) If after the conference he 
still does not agree., ask him if vhe^feejs that he should be penalized and what he 
thinks should be an appropriate pe'nalty. Give hini' an other opportunity for com- 
pliance, (^) If he js still uncooperative, apply a penalty for mishandling^equipment. 
This may mean denying him U^e of the equipment either tempOraHly or perinanen;tly 
or taking SQime other suitable action. ' • 



Draws Fraunhofer lines. ■ " . 

• • / » ■ '• ^ ■ ■ ■ J 

'■».■.. - s . ' 

Thfe Student applies the coitcepf'that the Fraunhofer lines of an element appear in the 
same positions aS*thd bri^t-line spectral lines. 

Student Action: Drawing the Fraunhofer lines so that the dark lines in an absorp- 
tion spectruiyi of an element are in the same posifiop ^S the bright lines in the bright- 
line spectrum for that element. , ^ /v / 

If-. ■ : . ■ \ ■ ' . 

Performance Check A: Sally d/ew the diagram shown below of the bright-line 
specfrviip of element X. 

V Elemen/X . ^. 
' Brightline spectrum 




1 2 3 4 5 6 7 8 9 10 11 12 ^. ^ 

Copy the diagram below onto your answer sheet, and draw the spectrum that you 
would expegt to see if you observed the dark Fraunhofer lines, or dark-Hne spectrum, 
of element X. , : , ' , 



1 2 3 4 5 6 7 8 9 10 11 



Remediation: ( 1 ) Gheck the student*s answer to question 2 on p^e 74, (2) Suggest 
thjat th< student read page 76. . ' , 




Describes what happens to energy ds a battery-operated device is used. 



The student geflerates an explanation for the operation of a self-containpd device 
that does WbrK; ' , , • ■ 

Student Action: Responding (1) that the device uses stored energy to do work, 
(2) negatively to the notion^bf cpeaseless operation, and (3) to the^ effect that the de- 
vice will continue to opferate until some or all of its energy is transferred |)r changed 
from one form to another, and then h will stop. " . 



• . • . • ••■■•■^ . • . ■ f 
Performance Chuek A: Georgji? built a device that he then placed; in a sealed, metal 

box. There' is no way to get energy into the box. The box h?? an electrical outlet 
on the side and a motor has been plugged into it. 'The motoi: ha^:J>een y/orking for 
more than a week. ■ / 

1-. DeScribe'what is happening inside -tli<?;,b6x ro,operate the motor. 
• 1. Can George's device contint^c to makfe the motor, work forever? 
3. Explain youF answer to part 2. 

Remediation: (l>.HaVe4hc student review ^Excursion 2-1 on pages 77 and 78 of the 
text. (2) Develop the ideas of Excursion'2-I with your student by having Iggy possess 
the ability to do work and thus possess energy. Ask the student what happens to 
Iggy's ability to do work when he has transferred all of his energy to another object. 
4Assunie that Iggy's exhausted, not dead.) . ' ' . 

- ' . 

States how work is calculated. . ,. ; 

The students rccalls how to calculate the work, done on an object, 

Student Action: Responding that the. amount of work done may be calculated by 
multiplying tht* force applied to an object by the distance the object is moved. 

Performance Check A: How dp , you calculate the amount of work done to move a 
. chair, across a ropjii? - ' ' 

Remediaton: , (1 ) HiiVe the student review Excursion '2-\. (2) Have hifn do th^ per- 
formance, clicvk "With his book opqii to page 77. 




^(u\cfi conservatibn oj en(;r^y. 

The stude^nt recalls what is meant by the term conserVatian of energy: '' ' ^ '.. ■ 

Student Action: Responding to the effect that energy may be changed, from ortt 
' form to another but cannot be created or destroyed. ' > , 

Performance Check A: The term conservation hf energy is frequently used by 
scientists. Explain the meaning of the term. v ■'.■-■j . 

Remediation: Haye the student review the last paragraph on page 78. 



2-1 
1 






The studertt recalls the different, fonrts in which energy can exist 

' ■ • ' . ■ ' ' ' ' ■ • • • . 

Student Action: Listing three ifontts of energy included in or implied by the f^low- 
ing list: light, ^heat, chemical, electrical, gravitational, nuclear, soundytunetic 
(motion), or potential. - ' • / 

Performance CHflfe'k A; Energy cart exist ik niarty ' different forms. List three dif- 
ferent forms m energy. " • V 

Reniediiition: (1) Have the student revjev/ the topi half of page 78 in the text. 
(2) RAnind him of other forms of en^gy by asking hiir^ such questions as, "What type 
of energy ^o^ faljing water have?" (3) Show him the list of forms in tlje Studfisnt 
Action section above, and have him state an example of each form. ' 




Chapters 3 and 4 
Excursions 3-1 thru 4-4 



J^^rformance Check 
' Summary tabte- 



Objective Number 



Objective Description 



10-02-Core-1 



^ DiBscribes Wo Situations ip which-distances must be measured indirectly^ 

^ '■ — '• '- — ' •* i\ , 



IO'02-Core-2 



"States the prinqiple on which a i^ange finder is based 



I0-Q2 Gore-3 



=^xplains why calibrated measuring devices are .used 



10:02 C6re-4 



Uses a range finder tb medsufe distance 



IO-02-Core & 



Selects which range findeK is being used to measure the larger distance 



IO-02-Cbre-6 



States the variable which limits the accuracy of a range finder 



IO-02-'Core-7 



States variables that determine the greatest distance measurable by a range finder 



IO-02-Core-8 



Uses a range tinder to' n?easure the distance ^from a light source 



IO-02-C«rB-9 , 



States why a sirpple! range finder oennot measure the distance to a s^^r 



10-02 Core- 10 



Lists assumptions ma 




sun-Venus model 



I0-02-epre-11 



Compares the rates of revolut 



d Venus 



IO-02-Core-12 



Selects the diagram witHT the greatest sighting^ngle 



IO-02Core-13 



Draws the maxirtiurli sighting angle 



I0-02-Corer14; 



Draws the orbit of the interior) placet in a sun-planetrptanet system 



2 



IO-02-G<Jfe-15 . 



Draws a scale model of a planet's orbit, using a sighting angle 



;lO-02-Core-t6 



Calculates the actual radius of an orbit, using a scale diagram ^ 



10-02-Exc 3-1-1 



States assumptions usdd in calculating the moon's diameter 



IO-02-Exc4-M 



Explains how radar measures distance! ; 
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Mea^ui;es angles . * . ^ ' ^ '" 


to 02-Exc 4.-2-2 


Uses a protraqtor to construct angles 


IQ-02-Exc 4-3-1 . 


Db^termines actual distances from a scale drawJrtg 


.|(y02-Exc 4-4-1 * 


-T- 7^ — 1, — — 

.Determines the s'pale of a diagram , ^ 


l6oi-Corel4R 


_ : ^ m ^.m.^' ■ V ' ■■ ... 
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Descrfce.s two sit^^j^'iit which distances must'^je'iiftfeasu^ed indirectly. ^ . 

The student generates descriptions of tWo ppssible situations In wiiich distances must 
be iiieasured indirectly. . , . • 

Student Aotion: Describint^ two situations each of which requires that a distance be 
measured indirectly for one of the following reasons: (I) direct measuring devices 
are not suitable to the intervening distance, (2) making a direct measurement is too 
difficult or time-consuming, and (3) mailing a direct measurement may disturb the 
object whose distance is to be measured. • 

Performance Check A: Vou often use a ruler to measure distances directly. - How- 
ever, tliere are many reasons why' distances must sometimes bejneasured by indirect 
methods, using a devlce'such as a range tinder which measures angles, These measured 
angles are then changed into distance measurements. Think of two such reasons. 
Then for each of them describe a situation in which making an indirect measurement 
of distance would be better than trying to measure the distance directly. ^ 

♦ 

Remediation: (1 ) Have the student review page 23. Then ask him to state the^rea- 
son for making an indirect measurement in each situation described. (2) If necessary, 
suggest several such situations to the student and have him identify the reasons for 
the indirect measurement. (3) Have him redo the performance check. 
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States the principle on which a range finder is based. 

The student recalls the principle on which a range finder is based. 

Student Action: Stating, in Vffectv that a range finder is based on the principle that . 
the distance from an observer to an object ciin be determined from the angle formed 
when the observer looks at the object from two different positions. 

♦ 

Performance Check A: Explain briefly the principle on which the range finder works 
when you use it to measure distances. 

Remediation: (1) Check the student's answers to questions^-), 3-2, and 3-3 on^ 
page 25. (2) Have him review Activities 3-1 through 3-3 on pages 24 and 25. 
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Explains why calibrated measuring devices are used. 

The student recalls the reason that a measuring device must be calibrated. 

Student Action: Responding , in effect, that with calibrated measuring devices, 
investigators can report their findings in the form of^ numbers which can be easily 
analyzed or compared with the findings of other investigators. 
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Performance Check A: You . used calibrated measuring devices (measuring devices 
with scales) in your lab activities, Why is it necessary to use calibrated rather than 
uncalibrated measuring devices? . 

, - 

Remediation: (1) Ask the student which i> more useful - reporting a distance as 
5*200 feet or reporting the same distance as "large," Then have the student explain 
why he made the choice that he did. Help him with, his reasqning if he chose the' 
tiualitative response. (2) Reassess the objcfctive^^i an alternate pheck. 



3 



Uses a range finder to measure distance, . - 

the studen t manipulates ap ISCS range finder to measure a distance by standing at 
one poinf^nd limng up the sighting line and the sigliting bar with the other point 
and reading the scale of distances. • 

Special Preparations: Save the best range finder made by your students in the Chap- 
ter ,3 activities. Label it IO-02-Core-4. Measure the distances between several im- 
movably objects in your rooiii which are less than 15 meters apart, and fill ip^the 
following chart. Then.' assign each student the task of measuring one of th/{e dis- 
tances with that range finder. ^' 



POINT A 


POINT B 


DIS TANCli (in m) 
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Student Action; Reporting the measurement as found with the range finder aecu-.. 
rately within ±20%. . 

Performance Check A: Get the ISCS range finder labeled IO-02-Core-4, and find the 
distance between thU two points which your teacher names for you. 

^ / ^ ^ 

Remediation: ( I ) If the student does not remember how a range finder works, have 
him repeat Activities 3-2 and 3-3. (2) RevieV his answers to questions 3-1 through 
3-3. (3) If necessary, have him repeat Activities 3-4, 3-5, and' 3-6. (4) Have him 
redo th(^same performance check. 



Selects which range-finder is being used to measure the larger distance, 

' The student applies the relationship between the distance being measured and the 
size of the sighting angle oteerved with a range finder. "j^ 
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Student Action: Selecting the range finder with the smaller angle. bet ween the sight- 
ing bar and.the parallel sighting line and stating , in effect, that the smaller size of the 
angle was the basis for his chqice. 
A: b * 

B: a . ^. • 

C: b > , * , 



. Performance Check A: 

1. Which of the range finders diagramed below is being used to measure the 
larger distance? 

2. Explain the reason for your choice. 




Parallel sighting line 



Range finder 
b. 




Parallel sighting line 
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Remediation: (I) Have the student r6do or review Activities 3-4 througli 3-6, on 
page 26. (2) Review his answers to questions 3-4 and 3;5 on page 27. 

States the variable which limits the accuracy of a range finder. 

The student applies the concept that the distance which a range finder can measure 
accurately is limited by the length of its baseline. 

* 

Student Action: Selectin| t the rang6 finder witl\ the longer baiellne and stating in 
effect, either that the range finder with a longer baseline can measure large distances 
more accurately or that a longer baseline will result in a greater y^ariation in the sight- 
ing angles t^ objects at ^different large distances. 
' A, B,andQ: b 



'I* ■ 



Pflrformaivpe Check A: Suppose you are asked to meaiure the distance to a tree on 

the otKer side of a wide river. You are to use one of the raiige finders shown below. ^ 



6 



< Range f inder a. 




Range finder b. 




1. Which of the range finders could measure the large distance more accu- 
rately? 

2. Explain your choice. 

Remediation: (1) Have the student review pages 28 through 30. (2) Review his 
responses to Sc)f-Evaluations 3-20 and 3-3. 

Stares variables that determine the greatest distance iiieasurable by a range fmder. 

Jhe student recalls tlie two variables which determine^he greatest distance a range ^ 
finder can' measure. 

^' * ^ . ■ 

Student Action: Stating, in effect, that the two variableV; are the length of the base- 
line and the smallest measurable angle formed by the sighting bar and the parallel 
sighting line. • 

Performance Check A: What are the two variables that lii^iit the greatest distance 
you'cah measure accuratefy with a range finder? ^, 

Remediation: (I) Review the student's answer to Seli-Hvaluation 3-3. (2) Have him 
review the paragra^h following Problem Break 3-1 on page 29. 
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Uses a range fiiffder to measui^ the distance frdin^ light source. >. 

The, student manipulates the range finder in accordance with' the safety note about 
the danger of looking directly at the 8un. - 

Regular Supplies: 1 1 50-watt light bulb • , ' * ' 

/ . . , 1 range finder • , 

Student Action: Sighting the shadows of the bolts rather thaif lining up the bolts 
while directly sighting the bright bulb. ♦ 

Teacher's Note: Stop the student if he attempts to line up the-^bolts by sighting, the i 
bulb directly. ' • , . 

Performance Check A: Ask your teacher* to watch you do this checlj. Place a 
1 50-watt light at one side of your work area. Get a range finder from the supply 
area, and place it at the other end of your' work area: Read the instructions for 
Activities 3-7 and 3-8 on page 28 of In Orbit. Pretend that the bright light is the sun, 
and go through the steps of the activities as thoughyou were measuring the distance to 
the sun. * , 

Remediation: (1) Have the student review the safety note at the top of page 28. 
(2) If necessary, stress the importance of this note by discussion. 
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' States why a simple range finder cannot measure the distance to a star> 



The student applies the concept of the baseline limitation of simple range finders on 
measuring large distances. ' ' 

Student Action: Stating the essence of the toncept that the baseline on any range 

finder like the one made in class is too short. „ * 

■4 • ■ . 

Performance Check A: Why can't the distance f;-om the earth to Polaris (the North 
Star) be measured by a range finder like the one you made in class? ] 

- ■ • ' I 

Remediation: (I) J^eview the student's answer to Self-Evaluation 3-3. (2) Review 
his answers to questions 3-9 and 3-10 on pages 29 and 30. (3) Have him review the 
paragraph b^elow Figure 3-4 on page 30. 
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Lists assumptions made in drawing the Earth-sun-Venus model. 

The student re6^11s the assumptions made in drawing the Earth-swn-Venu« model. 
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Student Actioh: Stating t he essence af four of the following five assumptions: 
! (1) the sun is the center of sofar system, 

(2) Earth and Venus are planets revolving around the sun, 

(3) Venus and Earth move in the same plane, 

(4) both Venus and Earth move in circular orbits, and 

(5) Venus i^closer to the sun than Earth is. - ^ 

Performance Check A: You drew a model of the Earth-sun-yenvis system similar to 
the one shown below. Like all scientific models, it is based on certain assumptions. 
What were four assumptions you made in drawing this model? 





Remediation: Refer the student to Table 4-1 on page 35^ of the text. 
» 



Compares the rates of revolution of Earth an^ Venus. 



The student applies thtt^i^ct thai the angular speed of VenuS is greater than that of 
Eirth. • — 



lO 



-a- 



Student Action: Selecting a position for Earth which shows that it ha& moved 
through a smaller angle than Venus. , * 
A, andC: a 
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Parformanca Ch^k A: The diagram below shows the positions of Venus and Earth 
on the same day. It also shows the position of Venus a few months later. Select the 
letter of the approximate location Earth at that later time. 
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Earth here pn day 1 




Remediation: (1) Have the student, review Activities 4-1 and 4-2 and questions 4-3, 
4-4, and 4-5. (2) Check tQ see that he understands that in 225 days, Venus makes 
one complete revoIuM©n, Whereas Earth makes about two-thirds of a revolution. 
(3) If the student wtJitilii profit from using beans to Illustrate the idea, have him do 
so. Then have him 'approximate positions 1 1 2 days from day 1 as shown in the 
checks. (4) Have him db- the performance check again and explain his choice. 



Selects the diagram with the greatest sighting angle. 

The student ap plies tHI concept that the greatest sighting angte is determined by the 
line, of sight to the sun from»the planet which has the larger orbit and.the line of 
sight from that same planet which is tangent to the orbit of the planet whose ojbit 
is smaller. .• 



f ' jf^\ir^^X Student Action: Selecting the drawing which shows the greatest sighting anole. 

B: b 



12 



C: d 



4 



'PerformafKo Check AY Select the diagram below that shows the greatest possible 
ME-MS angle. 



a. ...6 b. c. 

Mart's orbit Earth's orbit Man's orbit ' Earth> orbit Mars'i orbit Earth's orbit 




Mars's orbit Earth's orbit Mars's orbit Earth's orbit Mars's orbit Earth's orbit 



Remediation: (I) Refer the student to Figure 4-5 on page 38. (2) Have him repeat 
Activity 4-5'On page 38. (3) Review his answer'to question 4-7 on page 38. (4) Re- 
view his answer to Self-EvaUiation 4-3 



Draws the maximum sighting angle. 

The student appli(?s the concept that the largest Earth-sun-Planet angle 
is formed by a line joining Earth and the sun and a* line from Earth tangent t^the 
orbit of the planet. * - • • 

Regular Supplies: 1: drawing compass ^ 

I ruler " , , 
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Student Action: Drawing t he largest angle between the Earth-sun line and the Earth- 
Planet'line; 

A, B, and C: ' 




arth's orbit 



Planet's orbit 




Performance Check A; Get a drawing compass and a ruler, and copy the diagram 
below. - ' - 

Suppose that planet Xeno were discovered between the Earth and the sun. A 
model of the Earth-sun-Xeno system is shown in the diagram. 




arth's orbit 



Xeno's ortjit 



On your copy of the diagram, draw in the lines of sight from Earth to Xeno and from 
Earth to the sun that would give the largest ES-EX angle.., 

Rentediatipn: (1) Have'^the student review Activity 4-5 and questions 4-7 and 4-8; 
(2) Have him obsenre Figure 4-5 carefully. 
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' — I I , . * * . • 

Draws the orbiVbT the interior planet in a sun-planet^^^^ 

...The sttident appHes the procedure for diagraming the orbit of an interior planet, 
given the sighting line which produces the largest sigh^g angle from the outer planet 
to the interior planet. " 

Regulllr Supplies: 1 drawing compass 

1 ruler '. ' 



n: Constr ucting a circle whose centei^is-^at: tlje cpnt.^^^^^^ . .. 

ches the sighting line to represent the planet^s d'ffeTf . ' • • ■ ' 



Student Action: 

which just touches 

A, B, and C: The student's diagram should resemble the following diagram. 





it of interior planet 



Performance Check A: Get a drawing compass. Suppose you were an ISCS student on 
the planet Urattus. You have just drawn a model of the sun-Uranus-Jupiter system. 
The sighting line from Uranua to Jupiter, which is shown below, is the line which 
makes the largestJJSJJJ a^^le^j'^^opy the model below onto your answer sheet, and 
complete the model^byVawing a'jcircle to represent the orbit of Jupiter. ^ 



Line of sight from 
Uranus to Jupiter 



\ 



Uranus's orbit 




Largest sighting angle 



Remediation: (1) Review the student's answer to Self-Evaluation 4-4 C. (2) Refer 
him to Figure 4-5 on page 38. (3) Have him read the paragraph preceding Figure 4-5 
on page 38. * 
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Draws a scale model of a planet's orbit; using a sighting an^^^ 

The student applies the procedure of constructing a scale model of a planet's orbit, 
u^ing the maximum sighting angle otiserved on a planet whose orbit is specified. 



ftegularSupplias: , 1 drawmg compass 
, f V 1 metric niler 
, , 1 protractor ' 



Student Action: Drawing a circle of the specified radius, c6nstructing -an angle equal' 
't0-the^argwt nighthTg an«le'=with it!r vertex tfn tlTI' dMe and Bnc arm passifife through 
the center of that circle, and drawing a secpnd circle which ^las the same center as the 
first circle and which just- touches the second arm. of the largest sighting angle. 

Perfprmance Check A: Suppose that a colony of men .jived on Mars, which is farther, 
from the sun than Venus. They have measured the maximum angle Ijetween Venus, . 
Mars, and the sun to be 33°. Driy/ a^cale diagram of the orbits of Venus and Mars. 
Use a circle with a radius of 9 cm to represent the orbit of Mars. You may use a 
protractor, a drawing compass, and'a metric ruler. , , ' " 

Remediation: (I) Have the student review Figure 4-6 and carefully consider Activi- 
ties 4-7 through 4-9. (2) Revie.w his responses to Self-Evaluation 4-4 A, B, and C. 
(3) Have him do an alternate performance check. - , . 



Calculates the actual radius of an orbit, using a scale diagram. , , 

/ „ ' ■ • - 

\The student applies the rules of linear scaling in calculating the radius of a specific 
oH^it. , • - 

Student Action: Reporting the distance within of the correct answer by 

measuring the scaled distances that represent the known and unknown distances, 
finding the ratio of unknown lo known scaled distances, and mulfiplying this^ratio 
by the actual known distance to calculate the distance from the sun to the planet. 

A: 485 ±73 million miles _ • ' 

B: 879 ±132 million miles - 

C: 143 ±22 million miles * 
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. performam* Check A: The scale diagram shown below represonts the orbits of. 
Mais and Jupiter. The minimum distance between Mars and J[upiter is 342 million ^ 
miles. , , 





What is the radius of Jupiter's orbit? State your answer in millions of miles. 

Remediation: (I) Check the student's answers to questions 4-12, 4-13, and 4-14 Qn 
pages 40 and 4'1 . (2) If linear scaling is a problem, suggest to the student that he do 
Excursion 4-3. (3) Ask him to do an alternate tfheck. . - 

■ . . ' _ ' ■ - ■* ■ ' " * — 

States assumptions used in calculating the moon's diameter, 

The student recalls the assumptions about the earth-moon system that are useful 
when calculating the moon's diameter. j 



dent Action: Responding with the notion of two of the following: 

(1 ) the moon's orbit is a' circle, 

(2) the earth is at the center of the moon's orbit, 

(3) the earth turns at a constant speted, 

(4) either the moon is 240,000 miles from the earth or the moon's orbit is 
1 ^500,000 miles around, and » " 

(5) all the motion observed, when the moon is viewed for short periods, is 
duo to the earth's turning. 



Performance Check A: .When you found the moon's dianiet^ you made use of 
several assumptions about the earth-rabon system shown b^iow. What were two 
Wthdse assumptions? ; ^ ": / « ^ 



r 




RS'rtiediaitioQ: ( I ) Have the studeiit review the first and second paragraphs on the 
top. of pagp 80. (2) JDiscuss with him what is meant by assumptions and how 
ijssumptions are useful in science. . ' ^ • 

: . ' 4^ — B . — — ^ '. >^ 



Explains how padar .measures disl««Ge.' 



s 



■ .-a • ^ . . 

, The student recalls the method by which radar measures the distance to an object. 

Student Action: Stating.- in effe'ct, that riidar measures the distance to an object by 
measuringahe amount of time jt ta^es for a. radio signal of known speed to travel 
':froin the antenna; bounce off the object, and return to the antenna. 

; Performance Chtfck A^Explain briefly the prpcess by which radar measures the 
'(Jistance to an 5bjeet. 

.- ; ;. ■ ■ 6 " ■ ^ ■ . . — • .. 

RemediStiont^ve the student review the first two pafagTap^ on page 83 and the 
• top paragraph wi p^ge 84-. 



Measures angles. \' ' 

The student manfpulat^» a prQtractor to measure an^^es of less than 180'' by placing - 
the protractor so that its reference point is at the vfertex of the angle and the side of> ' 
the baseline^wjlh the 0^^ marking lies along onaof'the arms of the angle and reading 
the size of the angle from the protractor scjafik).- >^ / . ' 

Regular Supplies: 1 protractbr , 

# 

Student Action: Reporting the size of each angle correctly within ±2^. 
A: .1. 53±rv 2v 122 ±2"^ . ' » 

B: 1. H4 ±2^ 2. 76 ±T ■ ' ^ ' 

C: 1. 1P6.±2^^2. 48 ±2^ ^ 



Perfprxnance Check A: Using a protractor, measure each of the angles sltown below. 
, - * X^,. Angle 1 \ Angle 2 » 



Remediation: (1) Check the student s response to Self-Evaluation 4-1. (2) Have 

him review IgxcursijDn 4-2 and check his responses in Table 1, page 88. If necessary,: 

help him make th^ measurements to fill in. Table 1. (3) Have "him do an alternate^ 

performance check/ 

• • ■ * . * 

• . B ' » ■ ■ 

: ^ ~ ^ : — 

Uses a protractor to construct angles. 

♦ 

The student manipulates a protractor to construct two specified angles. 
Regular Supplies: 1 protractor 

Stuc^ent Action: CprtstruCting the two angles within ±2"" of the specified sizes. The 
student's angles should be ; > 

. A: 37±2^ana^l24±2^ . ^ 

' B: 28 ±2°: and- 1 26 ±2^ 
•C: 48 ±2'' and 1'33 ±2^ 

Performance ChtMjk A: Use yo^r proiractor to^oristruct angles of 37'' and 124'', 

RemediatiOD^: (1) Check the angles the student drew for question 6 on page 88, 
(2) If you befleve that the student is having difficulty reading a protractor, review his 
completions of Table 1 on page 88. (3) Review the procedure of angle construction 
with him, and have him do an alternate check/ 






4-2 
1 



lO 
02 

Exc 
4-2 
2 



) 




beteriftines actual distances from a scale drawing/ 

» ■ . 

Tile student applies the procedures for determining actual distances from a scale 
drawing, which include, measuring the distance on the drawing in the units of the 
drawing and multiplying the numerical value x)^btained by the distance each scale 
unit represents. \ 

Regular Supplies: 1 ruler . ! 

Student Action: Reporting distances within ±5%. • . -f: 



A 
B 
C 



1. 2400 ±120 miles, 2. 2700 ±125 miles 
1. 2100 ±105 miles, 2. 1200±60miles 
1. 2400 ±120 miles, 2. 1900 ±95 miles 



Performance Check A: Use the scale drawing below to answer the questions that 
fbllow. . ■ ■ " ^ . . 



Seattle 




New York 



\ 

SCAl,E: 1 cm = 300 miles 



1 . What is the actual distance from New Ybrk to Seattle? 

2. What is the actual distance from Miami to Seattle? 

; i 

Remediation: ) Review the <;tudent's answer to question 4 on page 90. (2) Review 
, \ the student'is answer to Self-Hvalua#ion 4,-28. ^ / . ^. 

V ^ ^ ■ n ^ 



Determines the scale of a diagram. ' 

The student appHes the rule &)r determining the scale of a diagram drawn to scale. 

: " — 

Regular Supplies: I metric ruler 

Student Action: Reporting the scale in the proper units for the diagram to an accu- 
racy of ±5%." 

A: 1 cm = 20 i 1:0 meters 

B: rcip= 30 ±1.5 meters / 

C: 1 cm 6 ±0.3 meters , , • 

Performance Check A: The drawing below is a scale dia^am of a warehouse. What 
is the scale of this diagram? - 



•V 




Remediation-/. (1) Review the student's answer to question 4-15 on page 41. .(2) If 
necessary, review his answers to questions 1 through 4 on page 92, Excursion 4-4. 
(3) Review his response to'Self-Evaluation 4-4. 



Performance Check 
Summary Table 



Objective Number 


Obiective DetcriDtion 


IO-03-Core-1 


Adjusts a sighting scope to obtain an image ' . ^ * 


IO03C6re-2 


Decides whether it is possible to measure the sun 


IO-03^Core-3 


p^terfnines the distance across an. object, using a sighting scope 


IO-03-Core-4 


Calculates the distance across the sun 


IO-Oo-Core-5 


Calculates the number of gegrees that the sun appears to move each hour \^ 


c 

IO-03-uore-6 


Explains the difficulty of proving that the suprdoes not orbit the earth 


1 U'UJ-Lore- / 


States the number of degrees a planet rotates m give time periods 


lU'Uo-Lore-B 

j.^ ' ' ■ 


States why the year has an extra day every fourth year 


lU-UJ-uore-y 


Calculates apparent sun speed from a scale diagram 


lU'Uo-uore-iu 


Calculates the speed of the sun if it were to travel around a planet 


lOOo'Core-l 1 


1 - 

States why it is unlikely that the sun traveli around the earth 


lu-u3-Core-12 


Exp^lains why the earth is divided into time zones 


IO-03-Core-13 


Calculates the wattage needed to maintain the same heat at double the distance 


1 u-uo-v/Ore: m 


Calculates the wattage required to produce a particular heating effect ♦ ' . 


IO^03-Core-15 y 

\ 


Compares data relating to the composition and power of stars . . * 

— ; — ^ il: ^ , : 


IO-03-Coi'6-16 


Defines transit 


lO-03-txc 5-1-1 


Calculates the power of a telescope V^. 

. . . : \ ' / 


IO-03-.Exc 5-1-2 i 


Selects the focal length of a lens on a diagram ' " 
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Objective Number 


Objectiva Description ^ . 


IO-03-Exc 5-1-3 


/ ■ T ~» ■■ ,1.1 

Measures the fpcal length of a lens 


IO-03-Exc 5-1-4 


Locates the positions of lenses for a telescope i 


IO-03-Exc6h-1 


— '\ ' '. ' ^ ^ • 

States wl]y calendars were invented ^ 


IO-03-Exc6-1-2 


States the reason for reje<;ting older calendars , 


10-03 Exc 6-1-3 


Explains th# reason that historical events ^ometimp^ h;)vp twn HptP<i^ 


IO-03-Exc6-2-1 . 


" " ' > . ■ ^ 

Selects a reason whv one model is hpttpr than annthpr 


10 03-Exc 6 2-2 


Recoanizes Ptolernv's and»CoDernicu%'s modpis ni thp-<rtlpr w<tpm ' 
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Adjusts i sighting scope to obtain an imagp. | 

The student manipulates a sighting scope. 

' ^ — * 

Regular Supplies: - sighting scope , | 

150-watt light bulb and socketk 

special Preparations: Save oneiof the acetate screens and the cardboard with the 
i-cm hoje in it from the Chapter 5 activities. Have the student do tWs check in a 
darkened area of the room. 

Student Action: , Reporting the length of the adjusted sighting scope to within ±5 cm. 
A: 50 ±5 cm 
B: 40 ±5 cm 
C: 60 ±5 cm 

Performance Check A: 



Acetate screen 




Get a piece of cardboard witli a i-cm'^ hole in it, .a sighting scope, and a JSO-watt 
light bulb and socket. In a darken(^il area of the roOm, set up the apparatusySs shown 
in the diagram above. Position the sighting scope so that the pinhole is I meter from 
the cardboard with the l-cm'^ opening. Adjust the scope so that the i/age ortlhe 
.acetate screen is Vi cm across. Now measure and record the distance /between the 
pinhole and the Acetate screen. 

'i . ' * ■ ' • ■ ■ ■ 

Remediation: (I ) Have the student review pagcs'46 and 47. (2)Jf he is unable to 

decide, which way to ijy^ust the sighting scope, have him review Self-Evaluation 5-1 . 



Er|c ! 
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Decides whether it is possible to measure the sun. ' ; 

The student applies the concept that indirect measprements can be used when direct 
measurements are impossible or inconvenient. 

Student Action: Stating that he disagrees* with thdS" given statement because' he 
accepts the notion that indirect methods of measurement can be u&ed to measure 
objects that are impossible or inconvenient.to measure directly. . 

Performance Check A: Frank was reading a science book .and noticed that in one 
chapter it gave a measurement tor the diameter of the sun. He showed the page to 
his brother and said tliat tiie book must be wrong. No one h^s ever^been to the sun 
to measure its size, aiidjf someone ever did try to get close enough to measure it, he 
would get fried to a crisp. . - ^ 

1,'Do you ^gree with Frank that it is impossible to measure' the size of the 
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sun: 



2. Hxplain your answer. , - • 

Remediation: (1) Have the student review the first and second paragraphs on 
pages 43 and 44. (2) If necessary, discuss with the student the problems involved in 
_attempting to measure a large, hot object at a great distance by direct methods, . 



Determines \itc distance across an object, using a sighting scope. 

The student, applies the procedure for determining the distance across a brightly 
illuminated object, using a sighting scope. 



Regular Supplies: 



meterstick • 
sighting scope 



• « ■ 

Special Preparations: Set up a bright object siniihir to the one described in 
.Activities 5-5 and 5-6, but using a square hole that is 1 .5 cm square. 
- A, B, and C: 1 .5 cm 

Student Action: Calculatinj^ the distance across an object within ±107^. 

Performance Check A: Your teacher has set up for you a hght bulb and a piece of 
cardboard with a hole in it. Get a meterstick and a sighting scope IVoni the supply 
area. Use the sighting scope, the meterstick, and the formula below to calculate the 
distance across the hole in the cardboard. 




Distance 
across 



distance from object to pinhole 



thv Ivole 



distance 
X across 
jniage ' 



distance from pinhole to screen 

Remediation:. With the student, review the sample calculation on page 47 of the 
text. 
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Calculates the distance across the sun. \ 

The student applies T he formula 

distance from sun to planet X disiance across image * 
, distance across sun - distance from pinhole to screen , . • 

Student Action: Calculating the distance across the sun from the measurement^, 
given' using the'equatioiuibove. . ' 

A: 858,974 ±43M) miles 

B: 876,543 ±44,000 miles 

C: 860,714 ±43,000 miles ' 

Performance Check A: Skug is an I^CS student on Venus, He wants to measure the 
distance across the sun, using a sigl\ting scope. Here is the information he has 
collected., \ 

Sun to Venus distance " 67 million miles 

Distance across sun's image on sighting scope = 14 cm 

Distance from pjnhole to screein =* 39 cm 

Use the formula shown below to calculate the distance across the sun. 

\^ 

distance from sun tq pldqet X distance across fmage 



Distance across sun = 



distance from pinhole to sfereen^ 
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Remediation: (1) Review the student's answer to questioiK5-6 on page 49. (2) If 
necessyry, review pages 47 through 49 with him so that he u^erstands the relationr 
ship between the numbers involved. (3) Have him review Self-Evaluation 5-3. 
(4), Have him do an alternate performance check. , - 

. ' ... j . . . . ■ > 

Calculates the number of degrees that the sun appears to move each hour. / 

The student applies the rule that the number of degrees w^lich the sun appears to 
move each hour equals 360^ divided by the number of hours in the planet's day. 

Student Action: Calculating the number of degrees that the sun 'appears to move 
, each hour as equal to 360 divided by the number of hours in the planet^s day. 
A: 12 degrees per hour 
B: 36 degrees per hour 
C: 24 degrees per hour 

Performance Check A: A day on planet Xeno is 30 hours long. If you measured the 
number of degrees that the mn appears to move in one hciuron Xeno, what w\)uld 
your measurement be? - 

Remediation: (1) Check the student's answer to Self-Evaluation 6-3. (2) Discuss 
Problem Break 6-2 with the student.. Then suggest that he do an alternate perform- 
ance checlc. -^"^^ 



Explains the ditTiciijty of proving that the sun does not orbit the e^arth.^ 

The student r ecall s why it is diffieulf to prove whether it is t^at the earth rotates or 
that the sun revolves around the earth. 

A 

Student Action: Re sponding , in effect, that both motions woidd produce the same 
apparent motion of the sun across the sky. . . ' . . 

Performance Check A: ^Why is it hard to prove that the earth turns and that the sun 
does not travel arou(jdUhe earth each day? 

; ; . J> 

Remediation: (1) Have the student review the data he collected in Activities 6-1 
through (vl 0 beginjiing on page 52. (2) The paragraph preceding Problem Break 6-1 , 
pagt 54, sununarizes tho difficulties encountered in trying to prove either p(>int of 
. view. • - 
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States the'numher of degrees a planet rotates in given time periods.* 

The student, applies the concept that planets rotate about one-^iuarter of a rotation 
(^MV) betVeen sunrise and noon and about oiie-half of a rotation (180"^) betweeii 
sunrise and sunsefwhen the sun is following an equatorial path. 

^Sijjdent Action: Stjitiijij^ that the planet rotates about 90*^ between sunrise and noon 
and about lS(f between sunrise and sunset. 

A, B,\nklC: 1.' ^)0^ 2. 180^ C ^ 

Performance Ch^ck A: A^day on tlu.* planet Mars lasts 25 hours, not 24 as on earth.. 
Assume that the sun's path is directly over Mars's equator on the day in question. 

L How many degrees does* Mars turn from sunrise until the sun is most 

nearly overhead? 

2. 1 low many^fjj^Ts does Mars turn from^sumise to sunset? 



Remediation: (1) Review the student's answers to questions 6-3 through 6-6. 
(2) Have him check his response to Self-l:valuation 6-1. (3) If he is confused by tlK» 
time factcTt* stated in the performance check, use Activities 6-5 through 6-8 to show 
him that the factor is irrelevant. 
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States why the year has* an extra day every fourth year. 

The student recalls why the year has an extra day once-every four years. 

Student Action: Respond ing to the effect lhat the earth's period is not exactly 365 
days long but is closer to 365*/> days: therefore, an extra^day is added each four years 
to keep the calendar in step with the sea^sons or to ke?p liaster at a specific time, 
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Performance Check A: Almost -weiy ^u^th. year is a leap year, a«44?eSri!^^ 29 ' 
days instead dff 28. ' • " , % <^ * " ^ . 

1 . \yhy is the exti:a day added to most foOrfh yeafc&? ^ . 

2. What is the purpose of leap year? 

*> , * ' ■ * • 

. Bemediatton; Have the student read pages 102 and 103 of the text. 

^ r • V ■ ' ^ ^-1 i« • » M 

. : : , ^ ^ ' - - . i 

^ Calculates apparent sun speed fron> a scale diagram. ^ " ^ 
• • ♦ ' 

The student applies the procedure for determining from'Ji scale diagram the speed art 
whjl:h the sun would haviJ to travel to make one complete trip around a planet each 
ckiy/which inclildes measuring the length^of the chord between tjie intersections of 
\ the arms of the ajigle through which the sun appears to move each hour and multi- 
plying tke distance in. millimeters by 1 ,000,000 to determine the speed of the sun. 

Student Action: Reporting within ±10% the speed of the sun in milejp per hour,.. 
Ar 50 ±5 .million miles per hour 

B: 4p ±4 railUon miles <per hour \ • ' 

C: 00 ±6 mhllion miles pejkhour ^ ^ . 

, Performance Check A: Suppose you are a student oii the planet Taro. You are try^ - 
'ing^to decide whether Taro turns on'its axis eacli day or the sun makes one complete 
trip;'arourid Taro each day. You drew the scale diagram shown below of fhe sun and 
l aro. The*angle througl^hich-lhe.sun appears to move eachiiour is shown on the 
diagram. ' o . . . • ' 




4 .j:^ ■ 



Path ot sun 



Sun appears to 



Taror2t'-'^T''f ■ moyethrou* 

"^^^ ^ w , this angle each 

* ^ hour 



Sun -(;)•; 



Scale: 1 millimeter = 1 million miles 



. ' Use this scale, diagram to lind the speed at which the sun .woirid have to travel (in 
miles per hour) to make oiie complete^trip around Taro each day. • ^ 

^ * Remediatioh: ( I ) ChetjJc the student^s answers to questions 6-1 0 through 6**1 5.; (2) \i' 
' * necesjiiry; have'jhe student explaiit his work in Activities 6-1 I through 6-1 3'. 



Calculates the speed of the sun if it were to travel.around a planet, * 

The student applies the concept thai measurements can be determined from scale 
diagrams. * ' ^ . . 



Regular Supplies: 



1 com^iass 
1 protractor 
1 ruler 



Student Action: Calculating anfl reporting within ±10% the speed in miles per hour 
at which tjie sun would have to travel if it were to make one compltjte trip around 
the planet each day. 

A': 37 ±3.7 miUion miles per hour 
B: '4%±4.2 miUion milcjs per hour 
. C: 40 ±4.0 million miles per hour . 

Performance Check ^: Suppose you liVed on Mars and wanted to find out how fast 
the sun woirid travel if it made one trip around Mars each da'y* You have made the 
following measurements and drawn the sketdi below. , . o 

The distance from the sun to Mars is 1 40 million miles. 

The apparent motion of the sun across the sky is 1 5"^ per hour. 
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i orbif 



(Not drawn to soale) 



•How. fast would .tjic sun have to^travef in miles per hour to make^ohe trjjp around 
Mars each 'day? (Hint: Constructing a scale diagram ,with a compass, prcSitractor/ 
and ruler will be helpful.) ' • . 

^■ 

Remediation:* (1 ) Have the sttjdcnt review Activity./)-14 on page 57 aud consider 
questions 6-12 through 6-15. (2) Have him redo the performance check with an 
open book. • \ 

: \ . • . . \ . ' 

slates why it is unUkely that the sun trav(^ls around the earth. . 

The student recalls vi4iy it is ifhlikely that the sun revolves around the earth. 

Student Action: Rjcspomlitig.to the eff ect that the speed at which the sun would 
have to travel to ^o around the earth each day wolild be much greater than the ' 
speed of any known planet or satellite. . 
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Perforroance Check A: Why is il unlikely that the sun tiravels around the earth each 
day? ■ \ ' 

Remediation: (I) Have the student review both his response to question 6-15 and 
the first paragraph on page 58. (2) Check his response to St;ir4wal nation 6-6. 

: : : t '. 
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J Hxplains why the- earth is divided into time zones. 

The student genera tes a(jfationale tor tiiwe /ones. 

Student Action: Statmg in elTect that time /ones were created for convenience so 
' that at a given clock time*, the sun is in the same relative east-west position in each 

/one."v"'-^ : 



Perforrrtance Check A: trcplain briefly why the earth has^^been dividec^l into tifue 
/.ones. / 

Remediation: Together, review the student's response to Problem Break 6-2. 




Calculates the wattage needed to maintain the same heat at double the distance. 

The sfudent applies the coi^t^ept that the intensity of heat from a source varies with * 
the s(|uare of the distance from the sourc^ 

Student Action: Stating the necessary watta^jb as four times the wattage of the bulb 
in the smaller device. ^ 
A: 500 watts 

B: HOOwiffts . ,^ ■ 

C: 400 watts 

Performance Check A: Henry bought a heating device that uses a 125-watt bulb to 
keep fried eggs at a certain .temperature. Joe wants to lAiild a device of the samy 
type, but one in which the bulb will* be twice as far from the eggs as in Henry's. What 
wattage light Jjulb would Joe need to keep his eggs at the same temperature as 
Henry's? 

Remediation: (I) Check the student's answer to Self-Hvaluation 7-2. (2) Check his 
answer to ([uestion 7-2 on page 62. (3) If necessary, review Figure 7-1 on page 63 
with tlie student, and suggest that lie do an alternate check. 

Calculates the watfage required to produce a particular licating effect. 

riie student applies either the doubling method ()r the squaring method to calculate 
the wattage necessary for a heat source to heat a surface to the same extent as a 
smaller, closer heat source. ^ 
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^Stude^t Action: Calcula tiiig. the wattage within ±10%, ^sing^eitjier th<i doubling 
^InctluHi, which involves drawing a table ol distancijs and waltage*s, writing the known 
wattage and the distance in the table as.the initial eotumn entries, finding the re-jnain-, 
ing table entries by multiplying the previous distance by two aitd the previous 
wattage by lour until the last entry in the distance column equalr'the required dis- 
tance, and reporting that entry in the wattage column which corresponds J*>^his 
distance ik; the required^ watt age, or the squaring method, whichinvolves the ride tmt 
the intensity offadiant'energy varies inversely as the square of the distance froTfi the 
source, finding the ratio of the new. distance to the original distance, squaring this 
ratio, and multiplying the' squared ratio by the power of the original source to find 
the required wattage, and showing h is work. 
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A: 



B: 



MHASURKD 
DISTANC'H 


WATIAGK 


20 


75 


40 


•300 


HO 


1200 


- 160 


4800 


3-20 


19,200 




mi;asurhd 

DISTANC'l- 


WATTAGH 


20 


100 


40 


400 


•80 


1600 


1 60 


6400 




MHASURlil) 
DISI ANC'li ^ 


WAITAGIi 


15 


5 


30 


20 


60 


80 


•120 ^ 


320 


240 


1280 
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Performance Check A: Mario finds that a 75-watt bulb placedl^ cm from his sun- 
energy measurer has the same heating effect as a larger bulb placed 320 cm from the 
measurer. Find the wattage of the larger bulb. Show all your work. 



Remediation: (1) Check the student's answers to S^f-Evaluations 7-2 and -7-3. 
(2) Have him do question 7-2 and carefully consider Table 7-1. (3) Suggest thathe 
do an alternate check. < 
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Star X^: 



StarY 



Element^ 



Compares data relating to the composition arid power of stars. 

The student applies the concept that the jcgmposition of a star is shown by the 
appearance of absorption lin^s ir\ its trpectrum whichilferrespond .to the spectra of 
Paribus elements and the conpept that the relative pow^rs(*of two stars are functions 
of the heating effect that they produce on a sun-eri'^li^y measurer and 0f tfiieir dis- 
tance .from the earth. . . v * J . 



Student Action: Stating a description of the two stars based on the concepts above 
and interpretation orthe .duta, specifically utilization of the lines in their spectra and 
comparisons of their composition and power (wattage). 

A: Composition: star X, helium; star hydrogen and calcium ^ 

Pow^r. Star X is eight times more powerful than star Y. * ^ 
B; Composition: Alpha, calcium and hydrogen; Be ta/heHum and hydrogen 
Powe^: Beta is twelve times more powerful than Alpha. 
. C: Composition: Deltajieliura and hydrogen; Gamnria^calciurn and hydrogen 
Power: Delta is eight times more powerful than Gamma. 

Performance Check A: Suppose that the light from two different stars, X and Y, is 
passed through a spectroscope. Their spectra and the spectral lines of some common 
elements are also given below. Use the spectra and the data" in the4able below to say 
as much a^ you can about tjie two stars. You should include a comparison of their 
composition and power (wattage) in your ansNver. : . . 



He 



H 



He 



H 'He CaCa. 



He « Helium 
H = Hydrogen 
Ca = Calcium 



STAK 

■ft' V / • 


DISTANCE FROM 
EARTH 


TEMPERATURE RISE IN 
SUN-ENERGY MEASURER 


X 


30 light-years-away 


, ^I3.6°C 


Y 


1 5 light-years away 


6,8°€ 



73 



Remediation: U ) Have the student review pages 6 through 9 if he has trouble with 
the concept oPlpectral lines. (2) If the relationship among distance, power, and AT 
of the sun^nergy measurer presents a problem, have him review page 21. (3) Review 
with him question 7-4 on page 65'and Self-Evaluations 7-2 and 7-3. 
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Defines transit. 

The studertt recalls the definition for th$ term transit as it applies to the movement 
of.planets. 

Student Action: Responding to the effect that the term transit refers to the appar- 
ent passing of a planet across the face of another heavenly body, such as the sun. 

Performance Check A: The term transit is often used when talking about planets. 
What is the definition for the term transit when referring to the sun and its planets? 

Remediation: ( 1 ) Have the student review Figures 7-4 and 7-5 and the paragraph be- 
tween them, beginning on page 66. 

Calculates the power of a telescope. ^ 

The student applies the mathematical relationship that ^ 
focal length of object lens 




Power 



focal length of eyepiece 



Student Action: Calculating the power of the telescope within ±5%. 
V A: 9 ±0.5""^ ' ' 
^ B:v« iO.4 . 
\C: 6 ±0.3 

Perforf^nce Check A: Frances made a telescope. The object lens of her telescope 
has a focal length of 27 cm. The eyepiece Icn? has a focal length of 3 cm. Use the 
formula given below to calculate the power of the telescope. 

focal length of object lens' 
Power = focal length of eyepiece 

Remediation:" (1) Review the student's answer to question 1 on page 94. (2) If 
necessary, discuss the activities in lixcursion .5-1 , wliich relate to the power of a tele- 
scope and discuss tlic impli(|ations on the image size of using lenses of different focal 
lengths. (3) Hav/ the studei^t do an alternate check. 

' ; ■ ■. — ■■ 

Selcctj} the focalj' length of a lens on a diagram. 

.■'''■> I 

' The studijnt applies the concept that the focal length of a lens is the distance between 



the lens and th 



I focal poin 



t (focus). 
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Image of the 
distant object 



Student Action: Selecting the line which indicates the distance between the lens and 
the point at which the lines of light are shown to converge, 
'■ A: e- 

•B: a • , " ■ . 

. C: b ' . 

Performance Check A: Select the letter of that line on the diagram below which best 
represents the fo(3al length of the lens. . 



tant 0 




Lens 



0 



•7" 

/b 
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Remediation: (I) Have the student review the definition of focus on page 94 and 
"-A^ivity 1, pag6 95, which identifies the distance which represents the focal length 
of a lens. (2) If the student objects to the Use of the focal point in the perform- 
ance check rather than the focused image as Used in Excursion 5-1, point out to 
liim that these distances are nearly the same and that the focused image was a con- 
venient approximation used in the^cursion. 

Measures the focal length of a lens. 

The student applies the procedure for measuring the focal length of a specific lens. 

Regular Supplies: 1. cardboard, 1 5 cm square, with white surface 

1 meterstick '. 
masking tape 

Special Preparations: A convex lens with a focal length of about 10 cm should 
kept in the supply area and marked IO-03-Exc 5-1-3. 

Student Action: Reporting tj^ focal length within ±J0%, 

Per^rmance Check A: Get the lens marked IO-03-Exc 5-1-3 and a meterstick, mask- 
ing tape, and a piece of cardboard, 15 cm square, with a white surface. With your 
text open to page 95, follow the directions in Activity 1 and measure the focal length 
of the lens. 

Remediation: Work through the activity with the student, * , 
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Locates th6 positions of lenses for a telescope. 

The stHident applies the concept of lens positioning for a telescope. 

Student Action: indicating that . "the lens with the short fo6al length is placed near 
the eye and- the lens with the ionger focal length is placed farther from the eye and 
stating that for maxiniuni magnification their spacing is the sum of their focal 
lengths. ■ ' 

A: 1. 4 cm . 

2. 25 cm ' ' 

3. 29 cm 

B: 1 . 55 cm • . • • 

2. 5 cm . • 

- 3. 60 cm ' „ . . ■ * 

C: 1. 80 cm 

2. 4 cm 

3. 84 cm . 

Performance Check A: Two lenses with focal lengths 4 cm and 25 cm are to be used 
to make a telescope to magnify the distant object shown below. 

1 . What should be the focal length of the lens at B? 

2. What should be the focal length of the lens at A? 

3. Approximately how far apart wiil the lenses have to be- placed to get the 
• , maximum magnification? 





B 



Human eye 



A 




Distant object - 



Remediation: (I) Check the student's answer to question 8 on page 97. (2) Have 
him review Figure 2 on page 93 and discuss it with him if necessary. (3) Suggest 
that he do an alt*jrnate check. I ' 

I . ■ — , ' f ' ■ ' ■ ' 

States why caJendars were invented. ^ 
The student reealls why calend<|r8 were invented. 

Student Action: Responding^ in effect^ that they were invented so that people eould 
tell the time of the year qiore aecurately and could describe or predict when impor- 
tant events had or were going to hapjf>en. 
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Performance Check A: For many thousands of years people did not have calendars.. 
Explain why people began to develop and use calendars. 

Reme|diation: (h) Refer the student to the second ^paragraph on page 99, (2) Ask 
him how he could keep track of When the last day of school comes^withoxit a calendar. 
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States the reason for rejecting older calendars; 



The student recalls why it was necessary to reject older calendars. 

Student Action: Responding t o the effect that the early calendars were not accurate 
enough for the seasons to begin in the same calendar month each year arid, there- 
fore, had to be frequently adjusted. 

Performance Check ^: Throughout the past several thousand years many different 
calendars have beeifdevised and rejected. Explain why these older calendars were 
rejected. 

Remediation: Ask the student to review Excursion 6-L 
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Explains the reason that historical events sometimes have two dates. 

The student recalls the cgnsequence of the changeover from one calendar to another. 

Student Action: Responding to the effect that the date an event occurred is some- 
times reported acc(>rding to the calendar used at the time of the event and some- 
times according to today's calendar and so dates from each of the calendars are given . 
in different texts. 

Performance Check A: John has found several history books that say that the 
Pilgrims landed at Plymouth Rock on December 21, 1620. Other books report 
December 1 1, 1620, as the landing date. Explain why two different dates are listed 
for the same event. 

Remediation: Have the student review the section of Excursion 6-1 entitled "The 
Gregorian Calendar*' on pages 1 03 and 104. 



\ 



Selects Xreason wh^ one model is better than another. 



The student a opMes the concept for determining whether one model is better than 
.another. ' ^ I ' ' ' ; 

Student Action: Selecting the option which states that Copernjcus's model agreed 
tnore closely with Galileo's observations. 
' • A: d 

• B: b. 
- ■ C: e ■ 

Performance Check A: Galileo decided to accept the Copemican model of the solar 
system and reject the Ptolemaic model. Select the best reason that Galileo could 
have had for acc^epting one model and rejecting the other. 

^a. The Copernican model had been thought up more recently. 

b. All the other scientists beheved in the Copernican model. 

c. Copernicus's model was more logical, and it was just common sense to 
reject Ptolemy's model. . . . 

d. Copernicus's model agreed more closely with Galileo's observations. 

e. Copernicus was an important official in the church. 

Remediation: (1) Refer the student to the paragraph below Figure 2 on page 106. 
(2) Review his answers to questions 1 and 2. * 
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Recognizes Ptolemy's and Copernicus's models of the solar system. 

Ihe student identifies Ptolemy's and Copernicus's models of the solar system. 

Student Action: Selecting the earth-centered system with Venus traveling around a 
deferent as Ptolemy's model and the sun-centered system with.thc earth and Venus 
in circular orbits around the sun as Copernicus's model. 



A 
B 

C 



1. c,"2. a 
1. c, 2. b 
1. a, 2. b 
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Performance Check A: ^ 

1 . Identify the model shown below which represents Ptolemy*s model of the 
solar system. ' :^ ^ • 

2. Identify the model below-which r(jpresents Copernicus's model of the 
solar system. ^ . • , / 



Model a. 



Model b. 



Model c. 





KEY 


SYMBOL 


BODY 


S 


sun 


V . 


Venus 


E 


earth 




Remediation: (1) Have the stucih?rit rcvieW'Kxcursion 6-2, particularly Figures 1 and 
2.' (2) Have him answer an alternate check. 
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States the variable besides work involved in power. 

The student recalls time as the variable in addition to work involved when calculating 
power. 

Student Action' Naming time as the variable. 

Performance Check A: Work is one of the two variables required to calculate power. 
Name the other variable. 

♦ 

Remediation: ( 1 ) Have the student reread the paragraph belQW Figure 3 on page 1 08. 
(2) Ask the student if it would require cV«K>re powerful engine to accomplish a cer- 
tain amount of work in less time. 
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States the scientific meaning op the term power 

The student recalls the definition of the term power when it is used in thl^scientino 



sense. 



\ 



Student Action: Responding to the effect either that ppw^r is the rate at which 
work can be done or that it is the rate at which energy can be transferred. 



Performance Check A: The cjty has jusll purchased an electrical generator, which Has 
more power than the one it was using before. 
What is the'meaning of the term power as used in the sentence above? i 

Remediation^ (1) Refer the student to the definition given' in the third paragraph' 
below Figure^ 3 on^age 108. (2) If the student seems tp have an inadequate knowl- 
edge of energy, suggest that he repeat Excursion 2-t O) If you think he may not 
recognize that time is a variable in determining, power, have him do Performance 
Check IO-03-Exc 7-1-1. ' • • ■ •• . ' , . 

r * -\ • — — 

Intcrprets4he. use. of the word /Jower//// in a statement. ... 

■ , ■. ■ '■ 
»•'"■' 

The student apjfc the scientific deriiiition of/wiver. 

Student Action: Responding affirmatively and to the effect that power is a measure 
of the rate at which work can be done and that if a device performs more work in 
the same amount of time or less than another it could scientifically be called a power- 
ful device. , ♦ 

Performance Check A: In Excursion 7-1 , the terms power and powi'rful were defined 
as they are used by scientists. A heavy-equipment manufacturer advertises his new 
line of bulldozers as more powerful than last year's models. 

1. Is tins manufacturer using the word powerful in the same way a scientist 
docs? . ' 

2. Explain your answer. - ., 

Remediation: Have the student review Excursion 7-1 . page 107. 



Calculates by the method of squares. 

The student applic^the rule that the intensity of. radiant energy varies inversely as 
the square of t¥eTlistance from the source. 

Student Action: Ijjjporting the power of the new source correctly within ±10%. 
A: 1.2. 100 ±1210 watts " 
B: 6/)50 ±605 watts ; * I . 



C: 6,075 ±608, watts' 



Performance Check A: Kale found that her sun-energy measurer warmed up I 2"C 
when it was held 25 em from a lOO-watt bulb. Use the method of squares to cal- 
culate the power of the light bulb that would have the same heating effect at a dis- 
tance of 275 cm. ' , 

Remediation: ( 1 ) Review the student's answer to question 4 on page 111. (2) Rele.r 
him to the paragraph preceding and following question 4 on page 111. (3) Review 
'his answer to question 5 on page 111..' 

■ • n ^ ■. ' / ' • ' ' 
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The student applies the concept that a number is squared by multiplying it by itself. 



Student Action: ReportinK the squares of at- least two of tl^ three numbers cor- 
rectly. ' ■ ■ ■ ■ *■ 

A: 1." 49, 2. 81, 3. 256 , • " 

B: 1. 9, 2. 64, 3. 196 
C: 1. 16, 2. 36, 3. 289 

Performance Check A: Square each of the following numbers. 




1.7 

2. 9 

3. 16 



Remediation: CD Have the student review t"he definition oi square on the' bottom 
of page 1 \Q. (2) Review liis answers to questions 2 and 3 on page 111. 
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' ' — ■ ' 1 — — . — — •- 
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Fuels and launches a water rocket; • . / 

f f 
Tlie sludenrnuinipukites The water rocket and air pump, filling the rocket with water 
t() the (k*signated level, attaching the air pump to the rocket, pointing the rocket up- 
ward, pumping a maximum of twenty strokes of air into the rocket, bracing his 
hands, and puMing on the trigger release slide. 

Regular Supplies: I vyater rocket 

I air piunp I. 
1 t'un.nel » ^ 

^1 I OO-inI beaker 

1 mcLerstick Xor post ) for support 
water 

Student Action: haunUling Ihe rocket approximately straight up over an open area. 

' Performancfe Check A: (jel a water rocket with its pump and I'unnel, a meterstick, 
a lOO-inl heakcr. and some waler. Tell your teacher you are ready lo be observed. 
Willi llie observer, go lo the pkice outside designated by your teacher, and launch the 
rockel* using 50 ml of water. 

* * ' . 

RemeSiation: ( I ) Nave llie sludeni review ALlivitie.s I -I through 1-4 on pages 2 and 
3 lor Ihe proper launching p.rocediit^s. ^SlicAs Ihc importance of following directions. 
(1) Nave a sludeni who was succes^^laaiflTi fueling and launching a rocket help tlie 
sludeni who is having difficuhy. 

Measures height , using a ciuadranl. 

/Ihe sludeni manipulates llie (luadrant lo measure an angle that corresponds lo a 
s|)ccilied lu'lghl 7.() meters from a s|)ecific spot in llie classroom. 

Regular Supplies: ,1 ^juadrafil 

I melersli(i?k 

♦ % 

Special Preparations: 'IMace three marks on ihe classroom Walls: one mark one meter 
above Hie floor where llie walls inlerseel al a eornerOl the room, a second mark one 
nie+^-aJb(;)ve tlie floor on llie wall direelly beloW the eloek, and a third mark one hie- 
ler ahove tlie flooFTnr-t+itu.wall below Hie blackboard. Then malk and- label as A. B, 
. or (' three spots on the classroom floffrv 'I he spot for WU-Oj-Core-oA should be 
7.6 meters from llie mark you made on /he wall intersection in ()ne corner of the 
room, l lie spot for Wl)-0 1 -(^oreOH shoifUMx' 7. (> meters I'rom the mark you made 
on the wall direeUy below Hie fToek. Vlie spot for Wll-()|-(\)re-2C should be 1 .U nic- 
lers from the mark you made on the wall below the blackboard. Record the correct 
answers for each cheek in the Sludeni Action below. 



Student Action:' Reporting the height that corresponds to the^ nearest .S" angle, 
A: Height of ckissrooni 

B: Height of top of clock A .^ ^ * 

C: Height ol top of blackboard 

o . ' .87 
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Performance Check A: Get a quadrant and a mctcrstick. Study tlic diagram below. 
Station yourself at the spot oit your classroom lloor which is 7.6 meters from a c-orner 
designated by your teacher. Use the quadrant and the table below to measure the 
difference*n height between the ceiling of your clajjsroom and the mark 1 meter oil 

the floor. ' 1 

Ceiling 




Floor 



Spot on fjoor 



i)i;i(in 1 c"()NVi;k 1 i;k ior ob-si-kvi-k ai 7 6 Minm^^^^ 



Angle 


if 


5" 


10" 




20° ■ 


■ 25".'^ 


30" 


35"- 


"40"^" 


Ik-iglit 


0 


0.7 


1.3 


2.1 


■ 


. "3.6 


' 4.4 




6.4 „ 


(in m) 












0 









Remediation. ( 1 ) Have the student review pages 6 artd 7 w'ith another student wlvo ' 
successlully completed the activities, c:.) Have liim redo the pc^rformance -check wiijc ... 
the aid of the more successful student. \ ; . 



States reasons for using indirect rather than d.irect methods ty measure. heiglU.- . 

• ' • ■■ ■ ■• , ■" ■ ■■' ■■ - , . ■ 

The student generates, an explanation., for U5ting iridiVect mt\thods' t,p ineasure, tlie • 

lieight\)f the watcM- rocket's fUght. ' . \. ■.• .. '• " ; 

Student Action: .Stajing at least- two of the following or el?aniplcs ?)i;.them: .^^ .; ;;. 

I. IiuliTCct iiK^Tiods involve lfc'sseqViiprnent;or • ■ /';|fj 

: •. .i hulircct inetho)ds<inV ^'''^'^f.^^^ ' ' ) " . . f - 

3. Irfdirect methods pt'oducc iiorc iiccuratrnesulls (lui«*lirect ijH'asur4,vni:c^^^ ■ 

4. ln(lireci.ineth()(ls can be d(>ne n)()rO quickly. . . • : 
■ •• 5. Imlirect jnethods ifo ivot affect the wiriablKbein'g.fnea^iVft'J- ; ' ..■ : 

6. Irtdirect-lhethoUs arc'tfif only ones, that seem poiiiibic rh"t|ie stt'uiilioii. .; ■ ; 
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Performance Check A: Rather than measuring the height of the rocket's flight 
dii-ectly, you made an indirect measurement of height. To do this, you estimated the 
angle size. What are the advantages of finding the height indire<iily? - 

Remediation: (1) Have the student review the top paragraph on page 19. (2) Have 
the student answer the following problem. ' . . 



V • ( ■ 




Suppose you wanted to know. Iho height of a mountain. There are several ways to 
liieasure it. More are threa. ' - ■ 

1. ply a helicopter to the top of the moun tain, '';Jnd drop a chain until it 
touches the base of the mountain. Mark and measure the length of the chain. 

2. ('limb the mountain. Dig a shaft down through the mountain antl measure 
its height. ' " 

3. Measure the angle si/.d w^^h an altitude measurer at a distance of 1,000 
.liieters tYoni the mountain. Using a conversion tab'lc similar t^o Table l-l but 

jor a distatv;e of 1 ,000 metexs, calculate the height of the mcAmtain. 
WhAt are some advantages of Cisirig mtthoil 3?,, ^' 





Reads a height from.an jpiglerheight coliversion table.. 

*i:hV stucfct|( appljef thj; procedure 6^ reading, an angle-height conversion tiibfe. • 

.Student Action: gta ting^ the distance that corresponds to the given angular measure- 
ment in-th'e angle4leigh\ conversion table. ' . . » ' • 



A: 53.6 melfrs 
Bj ;l4t;8 mcters .. 
C: 29.8 meters ; 



4 



Performance^CKeck A: Use the table below, to answer the questioii that , follows. 



HEIGHT CONVERTER FOR OBSERVER AT 25 METERS 



Angle 


0°^ 


5° 




1 \r 


20° 


25° 


30° 


35° 


H0° 


Height 
(in m) 




2.2 


4.4' 


6.9 


9.1 


1 1.7 


14.4 


17.5 


21,0 


Angle 


45° 


50° 


55° 


60° 


65° 


70° 


75° 


80° 


85^* 


— t — 1 
Height 

(ill m) 


25.0 


29.8 


35.7 

• 


43.3 


53.6 


68.7 


93.3 


1^1.8 


285.8 ■ 



Suppose you were^an ob.server standing 25 meters from the site of a rocket launch. 
When the rocket was at its maximum height, you measui^d the ajigle to be 65°. 
What was the maximum height to which .the rocket climbed? 

Remediation: (1) Review with the student his answers to question's 1-4 and 1-5 on 
pages 7 and '8. (2) Review his answer-to Self-Evaluation 1-3. (3) If he cannot read a 
height from the table when given the angle, help liirn practice using the table. 

7= 



States thc^jw^ison for repeating measurements 



The student applies theiconcept that experimental measurements should be repeated. 

Student Action: Scaling, iti effect, that several jneasurements are made ot the same 
thing in order to reduaTthe effects of the random errors in individual measurements. 

Performance Check A: When you and your team members measured the maxiinum 
heights of the rocket's Hights, there were two observers, Why were two observers 
used to make each of the measurements rather than just- one? 

X Renlediation: Review the student's answer to Self-lWaliiation 1-4. (2) Review his 
answerv to questions 1-1 , 1-2, and 1-3 on page 7, emphasizing the note to the teacher 
. found in the margin on page 7 of the Teacher's lidition. 



^Defines /u'/:/or///«m (' operati<)nally lor a water rocket. 

■[he student recalls the operational definition of iwrfonnancc for a water rocket. 

Student Action: Responding to the effect that it Is the maximum height to which' 
the rockct^rises when it is launched. ' 

Performance C^Jeck A: Write an operational definitioh i'or' i^cr forma me i'or a Wiger 
'rocket, based upon youf activity with the quadrant. ^ , \ 
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Remediation: (1) Have the stiicleiit read the two paragraphs immediately following 
(|iiestion l-V) on page K,of the text. The main emphasis in those paragraphs is the 
height reached by the rocket. (2) 11" the student just doesn't understand the term 
opehilioiuil Oi'fini'tion or if you believe he needs phictice in writing operational 
definitions, refer him to I'xcur.sion 1-2. "Writing Operational Definitions," on 
page ^)|. of the Level 111 [cWWhy You're You. 
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Stales why only one cxpLMiincnlal variable is chaiiKccI at a time. 

c 

' f »• • 

The student, applies the eoneept that in yn experiment, only one variable is ehangecl 
at a time. 

« 

Student Action: Statinj.\ in ef t\xt. that in an experiment, only one variable is 
ehanged at a time so that the effects of changes in the experimental viuiable can be 
iclentified as related to tJiat variable alone and cannot be confused with effects. pro- 
duced by ehanges in other variables. 

Performance Check A: You designed an experiment to determine the effects of 
changing the amount of air and water in a rocket, You were told to change only one 
of those variables at a time. Why was this important? 

Remediation: ( I ) If a'^L.evel II text is available, have the student review l-xeur- 
sion 4-1 . Fart A. "Holding Variables Constant." pages 3H I through (2) Ask him 
how he would determine what effect each of the Variables had, on the rocket's behavior' 
without checking them inct^peiulently. If necessary, point out that the variables 
I might [lave Wad opposite effects. » . • . ' 
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States a [iroceilure to stuily a s|iecific variable. 

The student generates a proceilurc for investigating the effect of a specific variable 
on the performance of a, rocket. 

.Student Action: Stathig a procedure which includes a-way of systematically chang- 
ing the variable to be investig'ated whifb holding the other variables constant so as to 
investigate the effect of the variable on a rocket's performance. 

Performance Check A: One variable that might affect the perlormance of the water 
rocket you used in the activities is the weight of the empty rocket. Design a proce- 
. . dure you could use to investigate the effevt of this variable. 

Remediation: (1) Review the student's experimental plan in Problem Break l-I on 
page H. (2) If a Ia-vcI 11 text is available, have the student review "Holding Variables 
Constant." Part A of l-xcursicwi 4-1 , pages .^H I through 3H6. 



StaU^ variablL\s inv()lvcd ill waUM'-rockct expLTiment^^ . . 

riicsiiKlLMil jvcaUs the two variables which atTcct the performance of a water rocket. 

Student Action: Staling that the two variables are the amount of water the rocket 
contains and the number of strokes of air forced into the rocket. • 

Performance Check A: What are the two vahal>lcs that affect the performance of the 
water rocket you used in. chiss activities;? 

> ■ • ' >• 

Remediation: (f) Have the student'review Activities l-l and 1-3 on pages 2 and 3. 

(2) Review Lfe^student's answers to q'uestions 1-7 and 1-S on page (3) Review his 

aiiswertp^'Self-HvaUiation l-.Sa. 
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J^titnes a system, subsystems, and components in a diagram. 

The student apphes the concepts that a system is a group of olijects that inlluence 
each other, a subsystem is a group of two or more objects which directly i-nlluence 
each other within the system, and a component is an individual part of the. system. 



Student Action: Naming the rocket and hiuncher as a system, the parts of the air 
pump and the rocket itself as two subsystems, and any four of theTollowing as com- 
ponents: (1) pump rod, (2) barrel, (3) trigger, (4) trigger release, (5) water, 
(6) rocket shell. (7) fin. (S) air. (^)) nose: or any other combination that-fit,s the 
definitions of .sr.s7r///. snhsystcni. and coniponcnf. - ' ■ % 

Performance Check A: Su|>pose you IukI the rocket shown below ready to launch. 
Identify one system, two subsystenvs^. and four components. ^-Nose 

Air 



— Water 




—Rocket shell 



Trigger 
release slide 



ERLC 




Trigger 



Rocket 



-Air pump 



Remediation: (l)Ifa Level I text is available, have the student read from the middle 
of page 8 to the bottom of page 9. (2) Have the stuaent read page 1 1 in the Level III 
text Environmental Science for a review of systems, subsystems, and components. 
(3) Perhaps the student ^correctly identified eitJier the rocket or the; air pump 
(launcher) as a system and then had difficulty in identifying a subsystem of his 
system. Explain that the subsystem needs a minimum of two interacting components. 
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Dra^ws arrows to show the direction of force for pressurized gas. 

The^ student applies theVoncept that a confined gas under pressure exerts an equal 
force in all directions. 

Student Action; Drawing arrows of approximately equal length that point radially, 
outward in all directions against the inside of the container. 
A, B, and C: , 





Performance Check A: The gas cylinder shown below is filled wtth carbon dioxide 
gas under prcssirrc. The diagram also shows a cutout sectioij of the container. Copy 
the cutout section onto your answer sheet. Draw arrows to show the force (the 
pressure) that the carbon dioxide exerts on the inside of the container walls. 




Draws an a^ow showing thc direct ion oC.^pj<ffBalanced force^ 

The student apphes Uie concept that the reaction force on an object acts in the 
direction opposite to the direction in which the gas is escaping. 

Student Action; Drawing an arrow in the direction opposite to thai of the escaping 

••' ■ ' . N 

Performance Check A: Shown in the diagram below is a balloon with air escaping 
through a hole in its side. Copy the diagram onto. your ansv/er sheet, and draw an 
arrow to show the direction of the unbalanced force acting on the balloon. 



Air escaping. X Balloon 






Remediation: (1) llnve the student read the second paragraph on page 13. (2) Have 
/hhiy^look at F-'igurc 2-2. (3)*Review his answer to Self-Evahiation 2-1. 



States how an unbalanced force can he measured. 

The .student applies the concept that an unbalanced force can be measured in the 
same way that a single force can be measured. 

Student Action: Respmulmg^tt) the effect that the unbalanced force can lie measured 
with a force measurer. ; 

f 

Performance Check A: Cyrus has a toy tractor and a toy car, both operated by* 
4-»atteries. When he hooks them up as shown in the diagram below, they each exert 
a force in opposite directions. However, the toys move in the direction shown by 
tile arrow. Therefore, an unltalanced force is acting, since the tractor pulls the caf 
backwards. How coukUbis unbalanced force be nieasufedV 
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Remediatioh: (1) Refer the student to Activities 2-1 through 2-3 .on pages II and 
12 lor an example of a force njeasurer being used to measure an unbalanced force. 
(2) The idea of an unbalanced force's being measured l>y-ii force measurer is sum- 
nuirized ill th^* secoiul paragraph of page 13. 



SliitHs a methocl for measuring the initial thrust of a water rocket. 

'I'he student generates a method for meajiuring the initial thrust of a water rocket,' 
which involves the idea of ^x^nnecting a force-measuring device to the rocket and 
then releasing the rocket from itsjauncher. 

) ♦ 

Student Action: Stating a method which includes the idea of properly connecting aj| 
^^force-measuring device to* the rocket and thcM releasin^f the rocket from its launcher.* 

' Performance Check A: Suppose you want to measure the initial thrust, or force, of/ 
^ your water rocket. Describe], a method tfiat you mjght use to measure this thrust. / 

Remediation: (1> Review page 21 with the student, from Problem Break 2r3 
tlu^ough question 2-23f (2) Discuss together how measuring force by measuring the 
extent to which the force-measurer blade bends iipplies to the perfornxance check. 




wu 

Ol 

Core 
15 



States properties ot measuring devices n(^yessalfy for comparing data. 

Ihe student applies^ the concept that r)i^»«uring devices must be calibrated against a 
sfandard if tlie values of measurement made with them are to be eiisily compared. 

Student Action: Statni£, in effect, (hat the ril|pfs and the units must be identi- 
cal' because comparisons of results depend upon getting similar numerical results 
^vhen making the same measurement. 

Performance Check A: You made your force measurer more sensitive when you 
used a thin plastic ruler, a^ shown below. Suppose you wanted to compare your 
results with your clajismates' results. 

1 . What would have to be true of all the rulers? 
0 .2, Would your classmates Jiave to use the same units to mark their sc^^des? 
3. Hxplain your answer to que!>tion 2. ^ 



Remediation: (I) Ask the student if the thickness of the blade,alTects the amount 
the bhide hei)ds when a force is applied to it and what affect it would have on nicas- 
urenients if (he rulef^blades were different. (2) Put a ruler bhide on the force meas- 
urer. Have the student apply the same small force to the riflcr blade, but read the , 
answer first using the 0 to I N card and thJn the 0 to ION card. Ask hhii if using 
different size units ehanges the measurement he repor4s. (3) Ask him how he and a 
classmate could compare their measurements of a certain force if they both used 
rulers and units that were different. ' ' • ' • . 



Designs a plan to measure the effectjhc speed of water through jets has on an un- 
. baUmced force. 

The student generates a description of a procedure to find the effect^on'an Unbal- 
anced force of elumging just tlie speed at whieh water leaves a jet. 

Student Action: Responding with a procedure that ineludes the ideas-of ( I ) changing 
the size of the je^! (2) licljusting. the rate of How so that a standard volume ol^ water 
Hows from the jet in a certain amount of time. {?>) measuring the .speed of. How/. 
and (4) measuring the unbahuK^l forLe..using a force measurer. 

Performance Check A: (lerry wanted to find out what effect the speed at which 
water left a jet had on the unhalancnl force. He wanted to keep the rate of flow the 
same and change only the speed. In the storeroom, he found some waler jets that 
had dilTerent -sized openings. Describe a plan that (ierrycould carry out to measure 
the elTect on the unbalanced force of changing the speed at which water leaves a 
jet. . . • • 

Reniediation: HV Kef^.M- 4he student to Activity 2^8 on" page |« for information 
about obtaining a standard flow of water. (2) 'Refer him to the top half of page 
for inlbrmation about measuring the speed of llowing water directly. 



/ 



0 



.States the'elTcct of location on a ri)cket's unbalanced '"'^^'^'■^Q^ 

The student applies the cimcept that the thrust .produced by a jet is less when. if 
discharges into alluid'than when it discharges into empty space. 

Student Action: Sttiting that the greater thrust (unbalanced force) is produced in a 
vacuum and. in elfcctVUiat the rocket thrust is le;;s when a. rocket discharges into 
matter (a fluid). ,^ ' • 

Performance Check A: 

i.WjII a rocket, produce a greater unbalanced force when it is uvthe near 
vacuum of outer space or when it is still in the atmosphere? 
. . 2. I'^xplain ^our answer, " ► " 

Remediation: ( I ) Reyiew the studenCs ansWers to questn)ns 2-20 through 2-22 on 
page 21 . (2i Review his answer to Se|f-l->aluation 2-5. 
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States reasons for experimenting wjth simplified systems. ■ 

The student recalls the^ reasons that sunplified rather than larger, more complex 
systeins are studied. ^ 

♦Student Action; ^hitinK the effect. of two of the following: (I) to decrease the 
expense iuid ti^e of investigation. (2) to liuve a more manageable and easily observed 
.system, and (3) to control variables more easily. 

Performance Check A: You studied a simple ropket system rather than a, complex 
Saturn rocket^system. Give two reasons why experiments are performed on sim- 
plified systems rather than on more complex systems. 

Remediation: piscuss the following situation with the student. 

Suppose tlliat two engineers at the Spqce Center in Houston want to study the 
effect of temperature on the surface coating of a pfarticular metal shield. They 
decide to expose a piece of the coating to various temperatures in a heating 
chamber at the^ Center/ Another engineer suggests tijat a flight to the moon should 
be made to test the metarshield. The two engineers' agrue that it is better to uSe a 
simplified system at the Center to study the temperature effect rather than the com- 
plex system in outer space, llieir argument is basad on four considerations, com- 
parisons of / 

1 . the expense and time required for Investigation, 

2. the ease of observation, / 

3. the manageability of the system, and / ^ 

4. the control of variables. » ^ • 

If you were one o,t the two engineers, what would your arguments be? 
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deans up the work area at the close of class. 

The student c hooses to close the laboratory activity period promptly upon receiving 
notification! of the time to do so. . ^ 

Student Action: ^easnig the ongoing laboratory activity when notified of the time, 
returning materials in usable, cleap condition jo storage, and participating in work 
i^rea cleanup,. on at least three separate occasions when being ()t)'j^*rwtn)yntlie teacher 
or another designated person without his knowledge. 

Teacher's Note: The opportunity for assessment of this objective arises almost every . 
day during the course of regularly assigned laboratory activities. Use a few minutes 
of class time for group instruction early in the school year. <'md almost every week 
for reinforcement. to',discuss the role of the student in the ISCS learning environ- 
ment. To encourage personal responsibility in the student, discuss theVasons foj^ 
his cU)sing his activities promptly (to allow time for himself and others for lab- • 
closing activities), returning materials to storage in clean condition (to facilitate their 
use by others), and participating in area cleanups (to leave the area as clean as he 
f(nmd it ). . 



Performance Check A:'". Vour teacher will observe, you for this' check when he 

Remediation: (1 ) If a student fails to aeeepfthis responsibility, approach him 
vidually. ijyid review the reasons for his acceptance of it. Emphasize the 
responsibility for cooperation in the learning environment for the good of r 
ae;nts. Poiat out that he has received the benefit of other students' provisi( 
others as well as for themselves. (2) Do not, at first, suggest that he niay l 
privileges unless he cooperates. But if he doesn't cooperate after you obsj^p his 
behavior several times, ask him if he can suggest a proper penalty. (3) An altejliative 
remedx maybe to request him to assist in the process of overall cliissroom accounting 
of the materials for a ^eriocj of time until he recognizes the importance o| the stu- 
dent's role. (4) Do not use extra cleanup as penalty for Hot cleaning up Properly. 
In other words, don't use something as a penalty that you want done willii}|)y. . 




Cooperates with lab partners. 



The student chooses to cooperate with fellow students in the laboratory.^ 

Student Action: gcing polile, waiting his turn, being orderly when m|)vjng 'about, 
and observing the right of his classmates to work without, bein^ unnecessarily dis- 
turbcil. when observed without his knowledge by the tcachcr/r anoUjjfi)- designated , 
person on at least three occasions^ , ^ - , " / kf. 



■ -it 



Teacher's Note: The opportunity for assessment of this objectiv/ arisesi almc^st every 
day during the course of regularly assigned laboratory acti^itjj^s. lJ|e a few minutes ' 
of class time at the begiiming of a session for a whole-groii^ dist*,on early m the 
school year and several times later on to discuss the need/for coffciiration with and 
considcrJrtion of other students. Some particular Doints fbr disc)«sloi) include bemg 
. polite wailing patiently, not making others wait longer than nec^sutV, being orderly 
when moving about, and observing the right of others not t6^b(3|'disturbed. Talk 
about each student's accepting the personal responsibility for his osyn behavior in the 
group, si tuatipn. '/ ' . !' 

Performance Check A:' Your teacher ^ observe youi foHhis check when he can. 

Remediation: (1 ) If a student fails to accept any of these responsibilities, approach 
him privately and.rcview the reasons for his lack of cooperation with his feUow stu- 
dents ' Suggest that he pay some attention t9 changing his behavi,6r to more accepta- 
ble staiuhircb^ (2) Kind out if the student feels that he is behaving in a less than 
acceptilbS iPy. jJLso, ask hitli whether he feels ibm penalty should be imposed 
and what he llmMfsuitable-penalty woAild be. ' . ^, 
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Returm equipnt^'nt promptly to storage area?'. • 

ThJ student chooses to show personal responsibility for returntTig laboratory equip- 
ment promptlyTo the proper storage places as soon as it is no longer needed, during 
the class period, and not jilst at the end of the period. ' . 




Student Action: Returninp equipment and materials no longer needed to the pro- 
' pur storage places op at least three occasions when observed by the teacher or another 
designated observer without his knowledge ot being checked. ' 

Teacher's Note: This objective may be assessed at any time Hie student is responsible 
tor leamingactivities requiring the use of equipn^nt and supphcs. Use a tew minutes 
ot class time for group discussion of the reasons'for returning equyiment to storage 
areas promptly when it is not being used by the student or by his group. The reasons 
include (1 ) the short supply of Certain items and the need to cooperate with others. 

(2) the chances of equipment's being misplaced, (3) the possibihty of accidental 
damage to equipment, and (4) the greater opportunity for pilferag*e by an irresponsi- 
ble student when things are disorganized. ' 

Performance Check A: Your teacher will observe you lor this check when he can. 

> 

Remediation: In a private contercnce, discuss the rua.sons for the student's coopera- 
tion in this request. Ask fo*r that cooperation. See also Remediations (1 ) ,(2) and 

(3) for WU-Ol-Core-19, , i , \ ' 
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Responds to text questions, . . ^ . 

A* ■ 
♦ 

The studc'nt ch ooses to write in his Record Book the answers to 90% or'inore of the 
textbook questions. 

Student Action: Hxliibiting the writLen responses when requested to do so. At 
least nine out of ten questions should have respon<?es, be they correct or incorrect. 

Teacher4 Note: It is intended that this objective be as.sessed throughout the year, 
Sudi a check provides opportunities to- encourage' students to work nearer their 
capacities while remaining indepertdent of the teacher. Use a few minutes of cla.ss 
time lor a group discussion of the reasons lor writing the an.swers in the Record Book. 
Writing in the Reconj Hook serves (I) to help the student think fl>rough what he 
sees and does. (2) to preserve ideas for future reference, (3) to make' a rccqrd of.^lie 
student's progress through the core- (4) to provide the teacher with a sourCe of input 
for analyzing the .student's difficulties and progress, and (5) to help the. student ' 
learn the background ideas for conceptual understanding. Writing in -the Record 
/iwA- is "in"; writing in the text is "out," ' 

Performance Check A: Your teacher will observe you for this clie^jc when he can. 

Remediation: (I) In a private conference, discuss with the student the ideas 
enumerate^l and ask why he chooses not to w;ite the answers. ; (Perhaps he cannot 
write!) Hvaluate iiis reasons and counsel him accordingly. fincQunrge him to follow 
the pattern of his classmates and set down*is ideas as they are doing. (2) Have him' 
read "Notes to the Student," pages viii and ix in his^ext. (3]i Fol^t^ip in a few 
days to determine his actions. 
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•^Kxws care Tor laboratory materials. 
4 . « 

The student chooses to show proper care and use of ISCS hibohitory materials/ 

Student Action: Usmg the materials only Tor their intended purpose or requestiiig 
permission to do other specifje experiments with them when being observed with- 
\>ut his knowledge by the teacher or another designated person on three or more 
occasions. ' ^ < 

Teacher's Wot6: This objective may he assessed at any -time that the studivnt is 
responsible lor a learning activity in which equipment ;yKl supplies are required. 
Use a Jew minutes of class time tor a wholc-grqiip discussion of the reasons for 
handling laboratory materials properly. Such reasons include: ( 1 ) If damaged, they 
are lost to use by students who need them now. Short supply means waiting in \\\k^ 
(1) fhcy cannot r^^adj^ly be replaced. Replacement usually takes several months at 
best. If materials are handled propexly, they may be used for other than regular 
activities (with the permission of the teacher and after making a proper request). 

Performance Check A: Your teacher will observe you for this check when he can. 

Remediation: (I) In a privati' conference, ask the student vvhy he chooses to mis- 
handle eqi^ipment: Help him to evaluate his reasons, and ask for his cooperation 
in the future. If he agrees, reassess the objective later. (2) If after the conference 
he still does not agree, iisk him if he feels that he should be penalized and what he 
thinks should be an appropriate penalty. GiVe him another opportunity for compli- 
ance. (3) If J^e is still uncooperative, app^ a penalty for mishandling equipnVMit. 
This may meail denying him use of the equTp4tient either temporarily or permanently 
or taking some other suitable action. * ^ * ' 




Defines /o/7r operatit)nally. / * / ^ ; 
The !<tudent reciitls the ()per;/ti()liaKdefiiHtic)ji o^A>m\ 

Student Action: Koynin/in^^ in effect, tha^ a force is that which can chaivge^an 
o4\iect\s shape, speed, (y direction and can be measured by observing the extent to, 
which it changes the /hiij)e (how far it bends the blade of a force measurer), or 
motion (speed, direcl/on, or both) of an c/bject. 

Performance CheclfAj State an operational definition o\ force. 

Remediation: (10 Have the studen/ review from page 101 to the top of page 103 
in hlxcursion 2/. (2) Ask him hojtv he cou'id measure the force that a water chock 
cart exerts on/i desk. If it is neoOssary to jil^ow him a way to measure force, refer 
him.to Activi/es ) alul 2 6n'4Xigs/l03. % 
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The student recalls the operational definition of unbalanced force. 



Student Action: Stating, in effect, that an unbalanced force causes a change in the 
motion or shape of an object and that the size. of the change is a measure of the size 
of the force. ♦ 

Performance Check A: (jive an operational definition of unbalanced force. 

Remediation: (1) Have the student review pages 101 and 102 of Excursion 2-1 if 
he needs help with the notion of an unbalanced force. (2) U the student needs help 
.with the concept of an operational definition, it is presented in Level III texts Why 
You're You, pages 91 and 92, and Investigafing Variation, pages 6) a^ld 7. 



W W Chapters 3 and 4 . Performance Chepk 
I ■ ^ Excursions 3-1 thru 4-4 Summary Table 


Objectiv* Number « 


Objtotive DMQription • 


WU02-Core-1 . 


Recognizes the relationship between thrust and rocket weight, l 


WU-02-Core-2 


Relates unbalanced force on objects to their distance traveled 

^ ^ ■■ ■* ' • • 


WU-02Core-3 


Interprets water-clock cart tracks • 


WU-02-Core-4 


Matches graphs of speed vs water-drop intervals with water-clock cart drop records 


WU-02-Core-5 


Relates masses of objects to their speed when equal forces are applied 


* . ... 

WU-02Core-6 


Graphs data . . * 1 


WU-02-Core-7 


Selects a graph showing the relationship between mass and change qf spepd 


WU-02-Core-8 


^ . , — ^ — , 

•« ■ ■ % 
Selects the graphs showing a change in art unbalanced force vs a speed change 


WU-02-Core9 


Relates the length of time an unbalanced force acts and the speed of an object 


WU-02-Core-10 


Relates unbalanced horizontal force and projectile range • 


WU-02Core 11 

■ill' ill!; 1 ' \ 


Explains why the ball which fell straight down was used 


'WU-62-Core-12f 


Relates tipne of f^ll to the wei^ and hori2ohtal ip6^^ 


WU-02-Core-13 


Determines the orbiting speed of a sateHite 


WU-02-Core-14 


Selects a graph which shows the period of a satellite vs its distance from the earth 


WU-02-Core-15 


Selects the graph showing the minimum orbiting speed vs height 


WU-02-Core-16 


♦ 

States two forces that slow down rockets leaving the earth 


WU-02Core 17 
^ '— 


* 

Selects the graph showing the relationship between the weight of an object and its 




distance from the earth 
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ObiMtivA Numhftr 


ObiActivA DoticriDtion 


.WQ-02-Core-18 , 


States whethier gravity reaches zero at some distance from the earth 


WU^02-Gore-19 


' ■ — . . ' • 

Defines the term p^r/oc/ of a satellite * ^ ^ 


WU-02-Core-20 


SeleqtS a numerical value for the period of a satellite 


WU-02 Core-21 


■ Cha^acterizes the speed of satellites by the ^hape of their paths 


WUg2Core22 


. '» ■ • ^ , . 
Selects a diagram of a free-return path 

' ' ■ ■ n : J ^ -T*— i ^ r : 


WU-02-Core-23 


States the relative ro€ket §peed riecessary for lunar orbit 


WU 02 Core- 24 


States the- purpose of a spacecraft's heat shield ^ • 


WUc02-Core 25 * 


Stcttes a way. that a returning spacecraft IS slowed down 


WU 02-Exc 3-11 


Explai.os recoil in a launching device 


WU-t)2-Exc 3 12 


States the effect on force of a change in the masses being ejected ^ . 


WU 02-Exc 3'2 1 


Calculates the thrust of a rocket 


/ -ij 

WU-a2^Exc 3-2 2 


ilLists two ways to increase the thrust of a rocket 


WU 02-Exc 3;2 3 


/States why rockets are built so that they burn their fuel in stages 


WU-02 Exc 4-1-1 


■»■■'■■• 

Selects a reason incorrect ideas about nature tended to be accepted for h long time 


WU-02' Exc 4. 1:2 


Selects the variable or variables whiph affect the period of a pdndulum 


WU-02-Exc 4-2-1 - 


Explains why scientists prefer mathematical models 


; WU-02 EXC431 ' 


Selects the period necessary for a ftxed-t^ceitton satellite^ * — , — 


WU-02 .Exc 4-3-2 


' ' ■ ' '7 , - V'-i • . - ; ^ ' . 

Reads a graph which has two curves on it, v ^ " 
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WU-02-Exc 4-41 


Selects a graph showing the heating of a substance from solid to gaseous form 


> 

WU-02 Exc 4-4-2 


States why a spacecraft does not burn up on refentry 
i \ ' ■ . 


WU-01 Core-7R 


States why only one experimental variable is changed at a time 


WU-01-Core-9R 


States variables involved in water-rocket experiments 


WU-01-Core-12R 


Draws an arrow showing the direction of an unbalanced force ' • 
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, Recognizes the relationship between tiirust and rocket weight. , - \ 

The student applies the concept that th^ thrust of a rocket ijiust be greater than its 
total weight for it to lift off. . 

\ * 

Student Action: Selecting the sniaJlest engine tliat provides sunicieiit thrust aiid 
stating in effect that tlie thrust of a rocket must be greater than its total weight for 
it to lift off. • - 

A: d- ^ - 
■ '^^ . B: e 

C:.b • ■ 

Performance Check A: Hank has carved a rocket out of some balsa wood. He wants 
to buy a. small rocket engine to make it lly. Since he is short of cash, he wants the 
siiuillcst engine that will launch his rocket. The rocket without the engine or fuel 
weighs 0.8 riewtons. Hi.s' catalog of engines gi^^es. the following information. 





HNGINB 


TOTAL WHIGHT OF- 


THRUST 


MODEL 


ENGINL AND i;UHL 


(inN) 




(inN) 




a 


.0.1 


0.4 


.. b • 


0.2 


' 0.8 


c 


0.3 


♦ 1.1 


d 


0.4 


.1 .5 - 


e 


0.'5 


2.0 



1. Which is the smallest rocket engine that will'allow his rocket 1o lift off? 

2. Explain the rea.scin for your choice, 

Rennediation: (l).Havc the student read the last paragraph on page 24- (2) Review 
Ife answers to questions 3-4 and 3-7 on page 25'. (3) Review' his answer to Self- 
• HvaUiation 3-1 . ' * 




Relates unbahinced force on objects to their distance traveled. , 

The student appljes the concept that the distance a movable object Will travel in a 
given amount of time varies directly with the size of the unbalanced force applied 

to it. ' . ■ " • . 

Student Action: Selecting the higher rocket and sjating. in effect, that the greater 
the unbalanced force on a rocket, 'the farther the rocket will travel in a given amount 
of time. ' ; • , , . . . . 

A: b . ' . . • 

B: b , . ■■ . ■•■*'%••. 

■ C: Yggi ' - . . •'' • . • 



. PerfqrmaniCQ Check A: Identical'^robkets a and b shown below, lifted off the launch 
pad at the same tirfie- ' ^ 

I .'.Which rocket has had the greater unbalanced/orce acting on it? 
. 2. 'Explain your^answer. . « " , * 



- ♦ . 




Rocket b 



^Rocket a 



{ 



Ground 



Remediation: *(1) Have the student read the hist paragraph on page 25 and the first 
paragraiih on page 2(i. '(2) Discuss with him Figure 3-1 on page 26. (3).Lf he.has 
' trouble with <^he concept of iihbalanccd force. reviev%is answer to question 3-7 on 
• pag.«25. . • \ , 



interprets watcr<lock cart tracks\ 

f' / 

The student classiTies the spocjil of a water-clock cart as increasing if the drops beconicv 

.farther'^a^rt".~as dec'rcasing if the drops become closer together, or as constant if the 

drops are eJj^illy Spaced. \ ' 

* -I - • 

V - ^" • * ■ 

Student Action^ tatjn^ whether the speed increases, decreases, or remains constant 

correctly lor at leasTthree of the four cases. 

, ~ A: 1. decreases. 2. remains constant. 3. increases. 4. decreases 

• B: I. ^remains constant. 2. decreases, 3. increases. -4." remains cotwfant 
C: I., decreases. 2. increases. 3. increi\^es. 4. remains constant" 

Performance Qheck A: The diagram below represents tlie^ water drops left by a • 
moving water<lock cart during lour trials. I he arrow shov/s the direction of inotioii 
of the cart for each trial. Indicate whether the cart's spee4 increases, decreases, or 
remains constant during each of the four trials. ' . - ' „ 

• ' » 

WATER CLOCK CART TRACK DIRECTION OF MOTION 
• • # • • • •••• ^ 




TRIAI, 
1. . •! 



n2. 


.» • 






X 










3. 


• • 




• 




• 




— 1^ 


— > 



4. 



w,; 



er|c 



Remediation: (1) Have the student, read the paragraph above question '3-10 on 
payc 11: (1) Review his answer to question 3-10 on page 27. (3) Review his answers 
to Sell'-hvaluation 3-3 a, b, and c. 




Matches graphs of speed vs water-drop intervals with water-clock cart drop records. 

The student cjassilies water-clock vart records as stlo^ving the same relationships as 
corresponding graphs. ' , 

\ ■ • • X ' 

Student Action: Man>l4ing the watcr-clo^\irt drop record in wJiich the drop 
separation increases tlic direction of motion with thc^ graph that slopes upward 
.to the right, the record in which the drop separation decreases in the direction of 
motion with the graph that slopes downward to the right, and the record in Which 
^ the ilrop separatioi) is constant with the graph with the horizontal line. 
A: I. a.- 2. •b. 3. c, 4. b ^ 
: B:* I. c. 1. a. 3. b, 4. b ' > 

f C: I. b/2. a: 3. 'c, 4. . c 



Performance Check A: I he graphs below show the changt.- in speed . iT any, ol' a water- 
clock cart. On'yoi^ answer sheet alter the number of each water-clock cart drop 
record shown below, write the letter of the graph that best represents the speed ot 
1 he cart. * ■ . " . ' 



Graph a. 



DROP RECORD 



DIRECTION OF MOTION 



2. .4 • 


• • 




' n ' 














— > 






4. • 


• 

— -fci.. ^ 


• 


: T 

) 

• • • • •••••• . 


< — 






Graph b. 
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Grcjph c. 
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TIME ^ 



TIME 



er|c 



/ • 

Remediation: ( 1 ) If the student siiilply overlooked some part of the item, have Irim ' 
do an alternate pertbrmance tiieck. (2) Have the student do the following exercise. 
Look at Activity 3-6 and Table 3-1 on page 28. pe distance between drops indicates 
the speed of the cart. Plot the interval numbers (1, 2, 3, and so on) versus the distance 
traveled between drops. ' 

(a) What is the general shape of the graph? 

(b) Js the speed decreasing, increasing, or constant? 

(c) If you are not sure about the answer to b, above, look to see whether the 
space between intervals becomes larger, smaller, or remains the same. 
Remember that the time between thw- release of one drop and the next is 
.the same. . * 

(d) Now return rto question b. 



Relates'nwsses of objects to their speed when equal forces are applied. , 

The student ^iHes the concept that an object's speed varies inversely with its mass 
when equal forces' arc applied. 

Student Action: Selecting the object with less mass and stat]n|i to the effect that 
the speed of 'the objccl with less mass will increase faster because its mass. is less. 

A: the blue carl ' 

B: Bill's cart ' ^ 

C: Mark's cart 



Performance Check A: l.d has two water-clock carts. The red one has a mass, of 



5 kg. The blue one has a mass of 2.5 kg. Using his force measurer, lid applies the 

same force to each cart. 

. I. Which cart. Mhc pell or the blue, will speed up more quickly? .• , 

1. lixplain your answVr. , 



Remediation: (1) Rcvj'ew the studeiU's answers to questions 3-13 through 3-15 on 
• page 32. (2) llavc him .read item 7 at the bottom of page 32. (3) Review his ansvyyrs 
to .Self-livaluation 3-5 a and b. /. 



^iraphs data. - ^ 

C ^ ' " .' ■ 

'liie student applies the procecknes of graphing to data related to the change in 

distance traveled by a cart acted on by a constant force when, the mass of t.hc cart is 
changed. V . - ^ . 

,. 

Special Preparations: Prepare a grid for the Ktiulent or duplicate the appropriate 
grid from the back ol' this book. . 




wu 

02 




ERIC 



Student Action: Constructing a*feraph, which includes plotting .t^ points to ±0 2 
scale divisions and drawing a best-fit line. • ., 



B: 





TOTAL MASS (in kg) 
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0.5 



2.6 



3.0 



TQTAL MASS 
(in kg) 


DISl ANCE CHANGE 
(in cm) 

V *. . , ■ .. . 1^ 


2.5- 




2.0 


4 


1.5 




1.0 




0.5 


U) 



1.0 1.6 2.0 

; , TOTAL MASS lin kg) 

Performance Check A: From your teacher. ''get a copy of the labeled grid below or 
a piece of grid papffr and label the axes as.shown. \ . 

Marion measured the distance traveled by her cart over five equal time intervals 
while she exerted a force of 0.2 ,N. She chauged the mass of her cart for each of the 
fivc^ trials. Her data are shown below. On your labeled grid, draw a graph oy her ^ 
data. '18 
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Remediation: ( I ) Review the student's answer to question 4-13 on page 45. (2) If a 
Level II tfeXt is available, have the student read Excursion 7-1 . pages 425 through 434. 



Selects a graph sho'wing the relationship between nias^mnd change of speed. 



■r 



*»'rhe student ap'plics the concept that if an applied force is held constant while the; 
mass of an obF^-V is varied, (-he object's, rate of speed varies inversely with tltc 
variittion in mass. 



Stijdent. Action: Sorcclh]^ the graph showing a curve'sloping downward to thv right. 

A: .b • -^^^-^ . . . , _y ' ■ ' ' , . 



B: c . 
C>-d 

Performance Check A: 





Suppose that the force acting on the wa1cr carl sliown alxwc was a constant 0.2 N 
fwr cacji iriril and the mass on llic cart was variiTd. Select the graph below which best 
shows the relationship between the mass of lire carl and its load and tiie speed of the 



cart. 



Graph a. 
a 

I 

UJ 
QC 
O 

z 

. - 0 



(Graph b. 




INCREASING MASS 



INCREASING MASS 



/ 



Graph c. 




Graph d. 




INCBEASINGWA$S , INCREASING MASS 

Remediation: (I) H'ave the student rcvi.ew Self-Evaluation 3-5. (2> Review together 
the data in TabJe 3-2, page 31, in terms of eacif Of the graphs in the pe rformance 



che(;k to Hnd the graph that fits the data. (3.) If he can summarize th^data but has 
difficulty with graph interpretation and if a Level 11 text is available, refer the stu- 
dent to Excursion 7-1, Part B, pages 428 through 434. 

■ Selects the graph showing a change in. an unbalanced force vs a speed change. 

The stiuJcnt applies the concept that the speed of an object varies directly with the 
sizeof an unbaTaiiced force applied to it. 

* ',■ 

Student Action; Selc^cting the graph with the line sloping upward to the right. 
A: c 
B: b. 
C: a 

Performance Check A: If you used your force measurer to apply different forces to 
a water-clock cart, the speed would change at different rates. Select the graph below 
that bejjt shows how the rate at which speed changes varies as the force applied is 
changed. 




Graph a. 



UJ UJ 

\- a 
<z 
oc < 

go, 



Graph b. m lu a [111 



<z 
a:< 




• UNBALANCED FORCE (in N) 



0 - 10 
UNBALANCED FORCE (in N) 



Graph c. 




Graph d. lu ui a 
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Rdmediation: (1) Have the student review Figure 3-1 on page 26. (2) Have him 
read point 6 on page 32. (3) If graph interpretation is the proWeni and a Level II 
text is available, refer tlie student to Excursion .7-1 , Part B, pages 428 through 434. 




Relates the length of time an unbalanced force acts and , the speed of an object. 

' The student applies the concept that /the amount of change in the speed of a mass ' 
depends on the size of an unbalanced' force applied to it and the amount of time the 
force is applied. , - ' . 

Student Action: Sel tfcth jg the object which is in contact with the force longer and 
sUUing to the etjecjt that the longer an unbalanced force is applied, the more the 
object will speed up. 

A: Rocket a ' • .• 

• B: Jim ^ . * , 

C: -.Stone b . ' • 

Performance Check ^: I wo identical rockets which exert the same launching force 
were fired from two identical huuichiug pads. Rocket a was'launchcd with a force ' 
that was exerted for 00 seconds. Rocket b wasUaunched with the force exerted for 
only M) seconds. 

1 . Will rot^ket a or rocket b reach the greater speed? 

2. I'xplain. your answer. 

'i . 

Remediation: (I) Have the student read the first three paragraphs on page 33. 
(2) Review his answer to question 3-16 on page 33. - (3) Review his answer to Self- 
I'valuation 3-4. • 




Relates unbalanccxl horizontal force and projectile rangi;,. 

The student -applies the concept that the greater the unbalanced horizontal force 
acting on the object when it is launched, the greater its range will be-. 

Student-Action: describing a way tq increase the force to produce the desired* 
change in range and exiManmitj, in effcL^, that the greater Miv unbalanced horizontal 
force acting on an object', the greater. its range will be. ' ' ' . 

Performance Check A: Suppo.se, you were in connnand of a cannoaat,the\'dge of a 
clfl'f. riK' cannon cannot J)e moved- or tilt^'d up and down. It. can only' fire straigiil V, 
ahead. During an attack, you fire on an enemy ship. The first cannonball drops 
short of the shjp. as shown below, ' ' , 



ERIC .. . 
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Cannon 



Cannonball 




Ship 




\ I . What can ydu do to increase the tiring ragge of your cannon? 
* 2. Explain why this would have the desirgd effect. 

Remediation: tl) Refer the student to F'igure 4-2 on page 37. (2)'Rcview his 

answers to qilestions 4-1 and 4-2 on page 38, 

/ • ^ \ . 

—I ' t 

Unplains why tlK ball which fell straight down was used. 

The student applies the concept lhat a control, a sample not exposed to the experi- 
mental varial^Tis used in an experiment as a standard with which changes are corn- 



Student Action: Statmg^ in effect, that the object which fell straight down served 
as\rti experiniental oontFol or standard with which the other fall times were compared^ 

Performance Chick A: In the activity in which you investigated tlie elTcct of the 
sideward kme on the (all time of a ball, one of the balls always tell straight down. 
What was the purpose ol using this ball that always tell straight down? 

Remediation: Refer the studenruT'Iable 4-1 on page 37 and ask him the following 
questions: 

( 1 ) How did you measiire each distance? 

(2) ^d you measure from a fixed point? ^ How was this fixed point deter- 
niined'/ ' ^ . 

(3) What effect will changing; this griginar-p6'int have on each subsequent 
yieasuremlMit; f 




Relates time of fall tcVthe weight and horizontal speed of an object. 

' / ■ ^1 ' • • *, .V • " 

» ^ . ■ . / . ' ■ • . V • 

I he s'tudeiit applies the concept that the. titiie ot- fall i,)f an. object is independent of 
its weight and horizontal speed. X';, ' ' " -' . * 

Student Action: Statinil that both' objecils hit; tho gromid at the same tiiue because 
the time of fall of an" object is indcpendent'of tffc object's weight and horizontal 

speed. .. 

• • • i... .. ■ ■ - - ■ ■ . 
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Performance Check A: Frank clamped his BB gun to a tree so that it would not 
move. He sighted down the barrel^make sure the BB would start off level. At the 
same^time as Frank fired iii^f'^^ffj^ dropped a stone from the same height as-the 
gun barrel. ♦ ^ 

I If the ground was flat, ^^^^ ^tom hit the ground first? 



2. Explain your answer. 



Remediation: (I.) Have the student study Figure 4-3 on page 39. (2) Then review, 
his answer to question 4-10 on page 40. (3) Review his ans>yer to' Self-Evaluation 
4-1 a and b. • ^ 



Determines the orbiting speed of a satellite. 

The student applies the rule for determining the orbiting speed (tlistance per unit of 




time) of a satellite near the surface^ of a planet. 



In 



Student Action: S tating t he orbiting speed which is numerically equal to the distance 
an object must travel in a curving path parallel to the surface in one second so that 
its rate of fall per second is numerically equal to the amount of curvature of the 
surface. 

A: 2.5 km per sec 
B: 3.7 km per sec 
C: 7.5 km per sec 

Performance Check A: An object dropped near the surface of the planet Nero falls 
0.6 meters in 1.0 second. Use this^information and the diagram below io determine 
the orbiting speed .of a satellite near Nero's surface. * 



Launch platform 
above surface 0.6 m 



Surface of Nero 




Path of ball 



Remedjation: (IJ Have the student read Problem 9reak 4-1 on pages 40 and 41, 
(2) Revifejiy hisan^WP/*^to $^^^^ r . ' ^ •. ' 



. Selects a gra^pli- wliich Miows the period of a satellite ys its distance from the earth. , 

' Tiie stiKlent identifies the graph which shove's the relationship ^between the period • 
of a'satellite and its distance from the earth. . ' .. 

Student Action: Selecjt nig the graph which illustrates, the period of a satellite 
increasing as Hie radius of i(s orbit increases; 
'• A: b 
B: d 

' X::- a. • • ■ •■ 



;'7 

est sm) 



Performance Check A: Select the graph below that best sil^ows how the period of a 
. satellite changes as its distance from the earth increases. 

' braph b. -j; 




Graph a. 400 




g 300 



2.000 4.000 6.000 8.000 10.000 
DISTANCE (in km) 




Graph c. ^ 

v» 



400 




2.000 4.000 6,000 8.000 10.000 
DISTANCE (in km) 



Graph d. - 400 
I 300 
S -200 
g' 100 

o. 



2,000 4,000 6,000 8.000 10,000 
.DISTANCE (in km^ 



.i. .; 
-4 .4- 



0 ' 2,000 4.000 6.000 8.000 10,000 
DISTANCE (in km) 



V 



Remediation: (1) If the student doesn't know what is meant by period, see the 
RcmetUation for WU-O^-C'ore.h). (2) Review his answer W) question 4-24 on page 48. 
(3) Have him read the- paragraph at the top of page 4*). (4)^ Review .his ans wer to 
Self-l\valuation 4-H a. . >- - 



Selects the graph showing- tile niinimuiii or bitinjg. speed vsMieight. . -.J 

The sttfdent ident^fies the gra|^h which shows best how mininumi orbiting speed 
varies. with height.' ' ,-.>.' a ,.-; .." ■ ' ' ,■ • 



.. Stud^iiit Actibnt' Seli^cjjng tfie. graph which curves downward to the right. 
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Performance Check A: Select the graph below that best shows how the minimum 
orbiting speed Qf a satellite changes as the sateHite gets 'farther from the earth's 
surface. v. * 





Graph c 
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lij 
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0,000 
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00 4,0 


00 6,0( 


00 


B,0( 


X) 1 


10,0 



HEIGHT (in km) 



Remediation: ( 1 ) Hauc the student review the data in Table 4-2 on p^ige 42. (2) Re- 
view his answer to Self-Hvaluation 4-10 b. (3) If a Level 11 text is available and the 
student has trouble interpreting graphs, refer him to Excursion 7-K Part B, pages 428^ 
through 434. 



States two forces that slow down rocketfi leaying the^*arth. 

The student re cal ls two forces that slow down rockets leaving the earthy 

Student Action: N atiiiiig^ fric,tion with the atmosphere aqd^ the * force of gravity. 

Performance Check A: What are two forces that sloWdown a rocket that-is'l^avin'^' 
the earth? * .'\ .. . . • ' . ■ , '.• .j; 

Remediation: (]) Refer the student to Fiijurcj^ 4-7 arid 4-8 on piige 44 aiUI li;ivc liiim 
:ex.{)laiit the effects of gravity and Jriotion, Veprt^sented by the arrows on 4 he rocket. 
-:f2). 'Have him redd iteins 2 and 3 on page 44;' (%) Reviev^ :his:.a^^^^^^ Self- 
L{v.aluations4-2 a and 4-8>b. ^ " 




Selects the graph shbWiiig the rela^ betWeeh.-the weight of an object iind. its 

distance troin the^ earth. 

The student identifies the graph that best shows the re|atiQnship^b^et\yeen the weiglit 
of an object and its distance from the earth's sitrface. ' 



Student Action: Selecting the graph with a negative slope that is concave upwards. 

■ A: d.'- " ■ „ V ' 

-.B:' a 

C: c . . ■ ■ ■ 

' - . . ... ■ - J> , 

Performance Check A: Select the graph below that best shows how the weight of ar^ 
o'bject changes with its dist;<jhc0 above the earth's surface. 





Graph c. 
80 

60 

2 
c 

- 40 
t- 
I 
o 

m 20 
5 



12,000 4,000 6,000 8,000 10,000 
DISTANCE <in km) 




2,0Q0 4,000 6,000 Q,000 10,000 
DISTAI^CE (in km) * . 



2,00(1 



Graph ,d. 
80 



4,000 6.000, 8,000 10,000 




.,. I^ISIANCE (in km) 



2,000 4,000 6,000 8,000 10,000 
DISTANCE (in km) 




Remediation: ( I ) Rc4vicw the stud<ii*t*s graph of the data in question 4-13 on page 45. 
(3) Review his aiiswct to Self-hvaluation 4-5.. 

. . ■ , ■ ■ . ; • ■ ^ — 

States wheth(?t gravity reaches zero at sonic distance 1'roin the earth. 

\Thc student recalls tliat the force of the earth'?* gravity, though it decreases with 
• uicreased distance from the earth, never reaches zcra * ; 

Student Action: Stating, in elTect. that there is no such distance and that although 
the force of gravity iJecreasev; with increased distance from the earth's surface, 
■ gravity never reaches zero. . . 
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P(§;rformance Check A: Suppose that a gravity-measufrng satellite was launched two 
niontjis ago from the Space Center. * c 

1 . At what distance from the earth should the satellite signal that the earth^s 
force of gravity is ^er6? , . - > 

2. Explain your answer. * , . 

Remediation: ( 1 ) Have the student read the two paragraphs tpllowing question 4- 1 6 
on page 47. (2) If lTe1:)rings up the matter of the weightless conditions that astronaiMs 
experience, discuss with him the material found in the teacher's note in the margin' 
of page 44 of the Teacher's Edition of the text, ^ 



Defines the term7?c'r/o(i of a saJtellite. . . < 

* ' * . • • ■ ♦ 

The student recalls the definition oi period of a satellite. « ' 

Student Action: Respo ncjhig with the essence of the definition that the*p,eriod of a- 
satellite 'is the amount of time required for fhc satellite to make one complete orbit. 




Performance Check A: What is meant by thgLterm period 



of a sa^^llite? 



Remediation: ( 1 ) Review the student's ails'Wer to Self-Evaluation 4-4. (2) Direct 
him'to question 4-22, page 4X, which states the definition. 





StMects a numerical valuejbr the period of. a satellite. 

The student classifies the time required to complete one revolution as the period 
of a sateUite. 

Studtni Action: Selecting the time required to complete one revolution as4he period* 
of a satellite. - ' ^ 

,. 'A: e ^^. - ■ - ' ■■ \ "\ 

B: c / ' . "^^^ .... 

-^Performance Check A: A satellite eight feet in diameter rotates on its axis once every 
45 minutes and orbits the earth onct every 100 minutes as shown below. * . 



'•. What is its pcrkHi'^ ' ' . 

a. 45Mninutes , y , 

•b. 275 miles m . ^ ' ' :^ " ' ' 

.^c. 450 miles • • * '* ■ \ '/ ... ..' 

^ cl. 190 miles ' , ' \ ... ' ^ '. .' 

. ; e. 100 minutes . . .. ■ > > , 

^' •ReirteiiifttVon: Ke^new theirtttdcnt'i ansWert^^elfjEvalUation 44. (2) Have Wm 

revieW'h IS answer tcl question 4-22 on pd^e 48. ' . . ^ 



■ . ' ■ , ■ — ^ — T^-r --r- ^- — ' — : ' 

' ■(MiaravV^'/cs the speed'ot t<»tellites .by the shape of their paths. • /. 

'li'tiulmt cUiskine!; the -speed of safdUtes aceording to the shape..of their paths. 

Student Action: MaLching tfie' dly.gr.anis with appropriate' statements correetly in at 
least' two'cVf 'the- threel^ses acebrding to the.lqiiowing.eharacteristies.: (Dthespeed 

■ of a satellite is less than that neeessary. for a circUlar.c^rbit.if its patli returns it to the 
earth's surface, (2) its speed is equal to the>^peed necessary for a. circular oxbit it its | - ■ 

• pa'ili is a circular.orbit, (3) its speed is slightly greater , than, that hecessary lor a c.r- 1^ 

■ cular ofbii if its path is an elliptical'orbit. ami (4) its speed i;j much greater than that .. 
necessary- for. a circular orbit if its path leads away from the earth indicating, the 
escape of the 'satellite. * <• 

• A: ' I. b, 2."' a, 3. 'd . ; ^- ' . , , . • 




B: 



b, 3. d ■ 



' ' •'C: I. a/-2. d. 3. b ^ , . ■ 

" Performance Check A: l-or each oT the-satellites,wWe. pJths are shown belowr 
. . select the statement that best describes its speed. Write the'number^ot the satellite 
on your pliper and after it the letter of tlie matching statement. 

a. -Slightly greater th;,ni the speed neces.sary for a,circular orh 

. . .b. lxvs.s,1lia:iv the- speed iK'cessary . for a circular oeWt 

.c. luiual to the specibijcce.sstiry for a'c^r^Hilatorbit ' ' - . 

d. Muchgreate.r tWthCvspeed.mt^^^^^ ,. 



\ 



SateJIita 



1* 




-Satellites. / 




•To QUter ipace 



' Remediation: (1) Review the stuUenfs answer to Refer him' 

to fMgurts 4-12, 4-14Jand 4-15 on pages 50 and 51. 73) Have him read pages ^O^and 




Selects a diagram of a free-return path. 

• - ■•. . ■ ■ 

, The student i dentifies the free-return psth of a roclcet from *a planet to a moon.of the 
planet and back to the" planet. . " • 

• ■ - . . ' * 

Student Action: Select ins tlie diagram with a figure-8 p^th. 

A: c ■ y • .... 

• B: a 
C: d 



Perforniance Check A: Several' possible paths for a rocket flight from Jupiter to its 
moon lo and back to Jcipiter are shown below. Select' the diagram which shows the 
free-return path. ■ 



Path a 




Pathb. 




.:©) 



PatK q. , • ^ ^ 





. 7 



Remediation: (1) Refer the student to Figure 4.J6 on,|5age 51. ;'(2) Have'him read 
the paragraphs immediately preceding and following Figuj-e, 4- 16, : . * ■ 



wu 




States the telatiye rockc^ speed necessary.for lunar orbit. , , * • 

V. •■ ' • ■ *' . " ■ ' ■ " • 

.,,The sludent recalls that in order to achieve lunar orbit, a rocket from the. earth must 
" slow down §0 lhatlit can be captured by the momi's gravity. * " 

Student Action:, Rest»ohdin<} that the ^racket fronktlie earth must 'slow' down aiids 
. m/efircct,lhat it must do so in order to , btf captured: b^^^ . , 



• er|c • • 



y 'f, 



Performance Check A: Suppo^a t\\M a rocket is travelihg from the earth to the triofiii' 
; •v '\'|..Will the rocket htiVe .t<i spiked up, si'pw tlpwn, or irt^pi^ljj the same speed 
.• . »f jit is gping to orbit the moon? ' <* ' 

' . 2. Explliin yoUr answer. 
■ * ' ' « . •■ 

Remediation:- Review the. studeritVansyyer to question 4-25' 6n, page 5^^ 

. .-States thepurpose of a spacecraft's heat shield. ' 



't. 



The student, recMls the reason for.puttin^^J^t shield' oh f spacecraft. ^ ' -^V 

Student Action: Stating, in effect,' that a heat . shield on a spacecraft prbtects' the 
spacecraft' fJlIn the heat generated by friction with the atmosphere upon reentry.. 

Performance Check A: Why dops a spacecraft rcquire:a heat shieltj? \ . 

Remediation:. ( I ) Review the student's answers to questions 4-27 and 4-28. (2) Have 
him read the first paragraph on page 53. 



The student gencra£cs an cxplaiuition lor the recoil of ah object when matter is ex- 
pelled. ~. ' . . 

Student Action: Res pondin g in elitect that recoiling occurs when Ihe cixplosion , 
produces equal forces on the launching mechanism and the projectile, the force on. 
tin; projectile accelerating and ejecting it and the force on tlie,|annching mechanism 
failsiilg thc.mechahism to recoil in the opposite direction. 
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Stateaa way that a returning spacecraft is slowed down. 

The student recalls that a spacecraft returning to the earth is slowed down by the 
atmosphere,, which it pushes out of its way and with vyhich there is friction. 

Student Action: R esponding; in effect, that a spacecraft i«; slowed down by the 
atmosphere becau.se of the friction created when the spacecraft pushes Uie atmosphere 
out of its way. . 

Performance Check A: Spacecraft returning to the earth van be slowed down by 
firing retro-rockets. * , ' 

• I. What-^'lse causes a spacecrlift to slow down when it nears the earth but 
before tl\e parachutes open? ■ ' • 

2. r.xplain how this causes the spacecraft t6 slowdown. ' ; 

Remediation: (I) Refer.^he student to the paraj^raphs following question 4-2H on 
page 52. (2) Have him redo'the periormance chyck. 





02 
Exc 



Performance Che<;k A: If y^u have ever .fir(jd a,-large gun, you ktibw that the guri 
kkki bacHvyard wH^n it-is f^red. . ExplU|!i why there- is thjs backward torce on the . 
. gun -when. the. expfosioii pj^pduces equal forvx-C Ward an^ * •< 




Recoil force VKihen fired 



Fdfce oh bullet 



Remediation: ( 1 )..Mavo tlic student read from the Paragraph^n page 10 ) to thu ^ - 
-end ofpagc'l 10 in .Excursion 3-t..,(2-) Ifavc himsKuly Figure 1 on page 107. (3) If ^; 
ho- replies ."l or every action tliere is ai> e^ual and opposite reactibn, ..nfaRe certain 
: that he caii identify the fact that there is a force acting on the bullet in one direction • : 
and oivthe gun in the opposite direction. 




The student applies the coAcept th-it^'when the mass of matter per second wlvi.%.. 
rushes out of an opening in a container varies, the unbalanced force on.^the torce ^: 
measurer varies in thV saine.jdirection.. 



€tudertt Action; Stati.1^ in effect, that' it' would be lesf, tluin tiie-specifio.d number^ 
of umts because oTThe reduction in tlie. piasspf the matte; leaving the container. 

Performance Check Av .Jim set up the equipment shown f.elow.M4e found that when ' 
• he used water and a How rate o'f 1 0 .ml per second, the force from the jet was rft.nrtts. 
Suppose 'he now. repeated' tlW experimvnt, ujiing alcohol and the same How rate ot . 

1 0 ml per second. / i 

' r When Jirti used alcohol, would his force measurement iliore than 6 umts, 
less' than 0 units, or exactly units? (Note that 10 ml.of alc(>hol. weig|is less 
than the fO ml of water.) • 

2. I-xfliun yo\ir answer. • • . - ' 



U'tf 




Remediation: M) Rc^cr iIk- stiulLMit to the paragraplv'bdow l-igurc I on page ICFly 
' to rcinibac the idea that -tlic greater the mass, the greater'Uie force. (2) Discuss '^xv^. . 
• with him the. notion that 'it is the masH not the voiume af ejl-ct^Qcl material that ijJ^ " . 
critical. ♦ ■ ' ■' . . ■'• '■• i.. 



'ciWculates the thrust of a rocket. ... i. • " r"''' ' • 

The'stiidcnt applies tla-torfuula for calculating the thrust of n rocket." * . . 

, _ ■* ■ ■ ■ • . 

Studen^t Aqtion: Calcuiatfng the thrust of 'tho rocket, using the formula that the ; ^ 
thrust *t)f a rocket Iqija^s' the mass t^hrown out per second multiplied by the speed at; 
which the mas^ is ejected. ' . . .., • ., ' .. . 

A: 45 kg in per sec or N per see » • , / ; • ' 

. B: 50 kg-m pi-'f see or tS^pcr sec ■ ' . ' ' ' ( . ; . 

.. .. ^C: 4 -kg ni per sec or N per sec ' • 



3-2 

1 



Performance Check A: A smatt ?Qcket engine ejects 0.05 'kg'of mass eaph second- 
This mass is thrown put from the rocket at 900 m per sec. What is the thrttst (force) ? 
produced by this engine? " . - c' ' ' - 

Remediation: (1) Have the student read the paragraphs following <iuestioh13 6n 
\page 1 17, Excursioa 3-2. •(^) Have him study Figure 5 on page 119. (3) Have^him 
J read the pitragraph fOlioWin^ Figure 5 on page 119. 

' ' ' ' ' — ' ' 1 ' ? — ' ' — " ' ^ ■ ' ' 

Lists two ways to increase the thrust of a rocket. . ' . 

The student recalls two ways tO increase the thrust of a rocket . . » • 

' J- ' ' . ' * t 

Student Action: Responding to the effect that the thrust (force) of a rocket can be 
. increased by increasing the mass of the exhaust gases thrown out of tixe rbcket and . 
by increasing the speed lit which the mass^i$ thrown out. 

■ . ' ■ ' . ■ • . « . 

Performance Check A: What are two ways that a rocket engineer cin irwTease the . 

thrust (force) produced by a rocket engine? 

\ ' " .. ■ .... ' . ■ ^ . 

_ Remedlatidn: Have the student read Uie material on pages 1 19 and 120, 3f 

^ . ■■■ sion 3-2. I ■ 




WU 
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Statci? why rocketj^.^^rc built so that they bui;n their fuel in stages. 

The jytudent recalls Nyhy rockets are buil.t so that they burti their fuel iu stages.^ 

Student Action: StatinuT in effect, 'that rockets' are built to burn their fuel in ?;tages 
. so that as the Yocket fuel from one stage- is used, the empty tanks making up that 
stage can be discarded, thus decreasing the mass of the.rocket and making the trans-' 
portatigin of Jhe useless mass unnecessary. 

Performance Check A: Many rockets burn their fuel in two or three stages. Wliy are- 
[ rockets built to. burn their fuel in several stages? ^ „ • 

Remediation: (1) Have the student revi^ page* 12Q in Excursion 3^2. (2) Have 
him roattempt the, performance check!. (3) DiscU§$r tli[e cart-bricks anab with him 
if necessary. , .\ ' - 



. Selects i| reason incorrect ideas about nature tended to bc accepted for a long 

- ^ , tinie/*^ 

. . The student uppHes tJje concept that incorrect scientific ideas tend to persist if they 

f ate not tested i ; * / 



Student Action: Selecting the response to the^effect that old ideas N^ere not testecl 
by performing.controlled experiments. "' ' 

' A: .c ' ' . ■ • 6 ' ^ ■' 

B: d • ^ ■ .; " • . . •' 

Ci b ^ • ' ■ ' . ' * 

• ■ • * 

Performflfice Check A: I^i the past, many incorrect ideas were accept^ for long 
periods of time. For example, it Was believed for hundreds ojf years that diseases . 
spread fronvone person to anothe^r by foul air. In the last 200 years or so, mdny of 
. . our ideas about how diseases spread have chahgfed. Select the b^s^ ftason why* 
incorrect ideas such as this one were able to last so long. , . . . ^ y\ 
a. P.gople are smarter now than they, were then: 
^ b. The first schools started about 200 years xlgo. ^ , . • 

>.:.. ^ c. The old ideasi- vvere not tested by performing controlled Experiments. 
V .;d. The greatest thinktjrs are tilive today. 

The old ideas explained the experimental observations just as well as the 
modern ones. ■ ' . 



4 



Reniediation: Have the student read the first paragraph on page 121. 



SeiecVs thi' variable of vayabte»>^JWhic;h affect the period ot^i p|fcn4ulum. . 
The student identifies the variable' tha^afftjcts. the |)eriod of a simple pendulum. 
Student Action: Selecting the length of the pendulum as th? variable. . , , 

" ■ 'A:- b '■ . ^ ■■ : - ' ' ■■ ■ .. . ■ ' ; 

, B: a 
C: d 



Performance Check A: SekcR-my of the following, variables that afftjct tiie period 
of a pcndiihnn, . * : 

a. Weight of the haJI , . - ^ 

* h. Length. of rhc peiulMlum ' • 

c. Timing device used 

d. Time of day • ^ ; , ; ' 

Remediatipn; ( 1 ) Review the student's aiiswer to qiiektion 9 on page 124. (2)Have 
him redo Activity 6 and review his answers to questions -<> through 8 on page 124. 




Hxp.lains why scientists prefer mathematical models. 

' The student ge nerat es an explanation for why a. quantitative model is often more 
. useful than a qTumuTtive model. 

„ Student Action: Stating an Explanation which incUides.the essence of i\w idea that a 
'quantitative iho^cL^^Viin be used to ma4<e predictions which canM^ used to test the 
model aiul may lead t(/'fuH1tt^r dise^verie^^ ? ^ ^ ' V, 




12 » 
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V. Performance Chebk A: l^cientists 6ften devis©.' models to de^ribe what they see. 

'Many of thes^ n^Qdels.iise mathei^^tics... Why is a mqdel \yhic.h ip stated in terms 
. of mjithematical fofmut^^'oi* equations likely to be moire helpfui'io, a scientist .than 
. ..s..a model which describes the same thingj^ in words?* c.^v-v ' . - Vr . 

. Remediation: (J ) Have the student review pages 127 and 1^8,; (2) Have him lopk 
at Figure 4 on page 128. Ask:hini what advafita^e there is in having the qu^ntitaiive^ 
, data given in that figurev' . - , , . \.. : ' 



. . Seletfts t})e period necessary for ^ fixed-position satelhtCv' > , ^ 

^he j^tudegt apphe^^^the concept tha4 the period of revolution, of a satellityand its 
fixed position in rebtioH to a poinJ( pn the sUrfuce of the planet are directty rtjlated. 

' ■■■ . ' ' ■ . ' J " 

Student Action: Selecting the period for the sa,te|lite that fequals the time required 
for a rotation of the planet. . . ' 

A: c ■ ■ ■ ' >H. ■ . ••• \ 

B:, b ■ ' . ' ■ ; 

Performance Check A: Suppose that several NASA . engineers are planning Jo put 
satellite into orbit around Mars. They want thissatellUe to remain directly ovef tJhe 
same j^pot on Mars's surface at all times. They have the following intbrmatipn about 
Mars.. - , _ • 



wu 



Time for M^ars to revolve around the sun 

*]'ime for Mars1<) make one goniplcte^ 
rotatioiipn its^axis 

f3iameter oj Mars - ■ ' 

Forcl^ tifgravity at Mars's surface 



1 .88 eartli ye^irs 

24.6 earth hour^' 

0.5.4 of earth's diameter 

0.40 of earth's gravity 



Which of (he following is the correct period for tliis satellite? 

a.^0.40 earth gravity units , , ^ , ' • . 

; b.^0. 54 'cartiv diameters ' '^-^ * . 

c. 24. () earth hours . 
. V d. 1 .88 earth years A ' ^ ' ' ' ' ^ ' • 

Remediation: (I) Have th(j|Student review piige \X^)SC2) Re^vlew his ans>yer to 
--t|trt^tton l- o n .pa ge~h2'9: -r-^ ^ — — -—^-^—^ — ~ — 

. • ■ .. . .. -■ . . : -. ■ ' V ■ 

Keads.a graph which has two curves qn it. / • ^ 

The student applie s the 'procedure, for reading the^ values of two variables from a 
graph involvjfnjf three variables which correj^pond to a stated value of a, variable, ^ 



•. ' StOdert^ Action: 'Rj?pJfii}ithc^1te%ht that.corresp'ond* to the period ;within ±500 km 
. aitd then moving veirlEilly: from that point until he intbsects.the speed etjry.e and 
reporting tlie spced.that cprrcsponds to that heifelit within i^6.2 jcriiper sec. ; 
; . A:' I. O4.0Q0 ±50.0 Xmr 2. 3.7 ±d.-2 Hm/sec. / ..V. ^ /, ■ • . ; ' 
B: f. .27,000 ±500 kin.' 2. 3.6 ±0.2 km/sec 
C: 1. 14,000 ±500 km, :2. 4.5 ±0.2' km/sec ■ 

.Per^Qfmance Check AY Use the graph below Jo determine the following iiVrorniation^ 
lor a spa^e vehicle with !i period of 14 hours. 

• I. Height above the sui'facc- ' " " • • • 

• .. '■2-. Orbifal speed,' " ' ••. .. * 





1 ' \ 



0 2 4 6 8 10 12 14 16 20 22 24 26 28 30 ,:i2 34-3r38 / . 
HEIGHT ABQVE SURFACE (in thousands of km) 



Remediation: (1) H'aVc the student read the information following Fi^fe 1 in 
Excursion 4^3. page 130.; (2) Review his aitlswer^ to cmestipjjs 2 and a^on pa^e J 30. 



V 



Selects a graph showing the heating of a substance from solid Xo gaseoys form»r^ 



The ^udenV applies the concept that it takes 'heat without tempcratuj;e' ehanjge to 
ii ubj an cc f r om 'a so li'dto4i- liquid a nd A \\ i im to a-ga&^ — ^ 



Student Actiori: Selecting the grap^ witli two .constant tempefatqre sections. / 



B: b 
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Performance qhdck A: 'Suppose thiat'you put a flame under air open container com'* - • 
• ' . taihing ice and (joatinu? hea^iinlit unt|l all the water has boiled away^ Select the*-'*' " ' ' 
graph'beipw that best shows. hqW;t'he temp^rafure would change diiring the entire 
heating .process. The freezjng point of water is 6?<: and the boiling point is 100*'C. '■v.. 
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• : Remediation; ( Y) f^eview the student's answers to questions 1 , 2, and 3 on. page 1 3 5. 

(2) Discuss together the importance- tjiat the two horizontal pdrts of the graph hav& 
• forspacecraft upon reentry. ' / 



*" 



■ < 



States why a spacecraft does not burn up on reentry. 
■ The ittudent. recalls the' reaspn a .spacWif,^ does ;nbt burn-up duripg itsyreentry., 



•..V Student Action: Responding to the ;ef^€c^ tlu»t the heat' melts and boils, ^ . 

* . >b.«>ori)ing and:Jaking awuy much of .tke heat caii§.e4^by J>^<^t><W^ t|ms" protecU 

••'•tJii? Wst 'ofthe spaceci-;aft.- ..' ' •■ _ .'■ -'-c^-.^' 

,'. . •• ■. ■ . ': "'' ■ 

• Pcrformanq* Check A: A great deal of hoat produced by Trictioifi when -a space- , 
•craft re^nters- the a-tmpihere. , ExplaiTi>hy , the- sp.5)(cecraft,dQe? not burn up - from ' 

• the heat generated during ifs-refenti)^. " .. V 



■ '■ Reraedialibn: .^(4) Ha^e thc^s read the kift paragraph on p5ige^l33 and the4ast, 
patagraph on page 1 35. (2.) Rei^iew the-concept of hieltirtg as^<i heat removing.pro(;* 
^ ess. (Forexamplel a soft: drink civots fft it mejts.4hc-iw in >t.> (ifAlso review: boiling- 
^'r * vapdri?.ation-eytiporation as a heat'fe moving process. A drop of alcohol placed^on 
- ' tiVe student sarnumgl|t hi;lp clarify the contfcpi.:. ,• ; • ^ ' " \ v. 
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Chapter^ 5 tKru J : - 



performance Check' 
'.Sunirnofy Table 



Objective Number 


„Objectlye Deicription^ . r: J . . ^ 


V VV4j;03-Care^1 • 


Recognizes a mat^'bn the funar suHace ' V 

-^-^7 — • ' . . , ^' i '• ' ■ — ; ' - • • • • ■ . 


"Wu b3-Core-2 . 


Selects a ray on ^the lunar Surface 


1 WU-03Core-3 


Explains scientific interest in the moon's origin V 


WU 03-Core-4 


Describes thefcrigins of praters fromjilustrations 

. J/ — —. ^ . ■ " . 


WU-03-Core-5 


Lists variaoles that affect the size of impact craters x 


WU-03-Core-6 


States the relationship between the mass of an" object and the speed of its fall 


WU-03-Core-7 


. Relate graphically the mass of a falling ball vs the crater size produced ' 


WU-03-Core-8 


States the reason' for ^hanging only one variable at a time ' / 


WU-03-Core-9 


States a plan to find the 'effect of a fallipg object's diameter on crater siie 


WU-O^Core-10 


Selects the position of a light source for the maximum surface detaif of a rough 




surface ■ ■ \ ■ 

■ ' .'.\ • ' • — ■ — ^— — ^ 


WU-03-Core 1 1 , 


States the cause of erofiion on the moon v 

~ — ' . ' -"^ -V — ^ 


WU-03-Cor€'12 


ln<|icates the relative agp of overlapping craters ' * 

U \ — — . -. : . 


^Vyu-03-Core-13 


Stated why the nriodel.for the^urface material of the moon was changed 

— — — — — \- — " ■■ - 


WUb3-Core.l4 


Predicts color' change in rock as the moon's surface isllrilled • - 

■ ' .■ . ' • ^; . — ■ ■ — ■ — 


- WUt03-JCore-_15 


-Selects the r^ationshtp4)etween-the dWkening of paper, and of the moon'? surface 


WU>Q3-Core-16 / 


Compares the effect? of a force applied to\i^objkt pn the moor> and on the earth - V 


• WU-03-C^-17 


Slates the reason for the formation of central jp^s in craters 



• 4 



• V 





Materials! 
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Special^ Preparations 
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Obj«ctiv« Number 



Oljijactivt PttcripUon 



1 



WU 03 Cote lS 



States the conclitions which determine the size of the central peak during a crater's 



formation 



, , -. . • V \ — U — 

States the probable cpuse of cinder cones on the moon 



WU 03 Core 19 



V WU 03-Core-20 



States a possible cause for the dome-shaped mountains on the moon 



WU-03-Core-21 



Matches features of the moon with their probable causes 



'WU-03-Core22 



Recognizes the effect of variables in a model 



WU-03-CorV23 



States the cause of and the evidence 'for a certain cone 



WU 03 Core 24 



States things that cause changes in the moon's surface 



WU 03 Cdre-25 



Predicts the relative ages of moon features 



WU-03-Core-26 



Estimates the fraction of the earth seen from the fnopn during differentaime periods 



WU-03-Core27 



Matches the moon's position in relatipn to the earth with the moon's appearance' 



WU 03-Core-28 



Matches the moon's position With diagrams of the earth's appearance from the moon 



WU-03-eore"29 



Predicts the position of the ejirth as seen from .the moon 



WU 03-eore-30 



:^xplains vyhy the new mopn is not completely dark 



WU-03tCore-31 ' 



Explains why only one side of the moon is seen from earth 



WU03-Core-32 



States the moon's period in days 



WU-03 Core 33 . 



States the earth's period in days 



WU-03~Exc 51-'^ 



Estimates weight on the moon's surface relative to the earth 
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* QDjttCtivt Mttcf iption ^ . 


wu 03- Exc 5-1-2 


<- . • . 
Calculates weight on the moon's surface " |^ 


WU-03 EXC 7-1-1 


States any ditfq^-ences between the near and far sides of the moon 


WU01-Core-7R 


^ „ ^ i — ' I. 

States why only one experimental variable is changed at a time ' . 


WU-P2-Core-5R 


Relates masses of objects to their speed when equal forces are applied 


VyU-p2-Core-8R 


: -5,^ ^ • . 

Selects the graph showing a change in an unbalanced force vs a speed change 
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• jleccignizes ^.tnart! oti the 



The student identifies a mare in an illustration of the lunar surface. 



•s'.,.-fV' 



Student Action: Selecting the broad, flat area on the lunar surface as the nlare. ' 
. A: a ■ ■ ' 

• .B: d ■ ■ ^ .c \ ■ 

C: c . 

Performance Check A: The diagram below shows part of the lunar surface. Identify 
the niaxe by writing the letter of the arrow whieh pdnts to it. ^ 




^ 
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Remediation: Have the student read page 55 and the first paragraph on page 56. 




Selects a ray on the lunar surface. 

The student jdcnUfies a ray in a picture of the lunar surface, 

StU(^ent Action: Sclectinfr the arrow indicating the streaks across the surface of the 
moon that seem to origijiate in craters. ' » , 

A: 1. . • ■ 

'B:V| : 

C: c .. r 

Hi 



Pf^rmante Chiibk A: The diagram below showsi part bf tlie moon's surface. Select 
this Tetter of the arrow on the illii^t^^^^ 

b 



/ V 




Remediation: (1) Have tlic student review the second piiragraph on page 56 and 
identify the rays shown in the picture below the paragraph. (2) Have him refer to 
Figures 5-l« and 5M^) on pages 72 and 73. (3) MaVe him read pages, 7 2 aird 73. 



Hxplains; scientific interest in the moon's origin. ,.. 

The student recalls the reason that scientists are particuhirlyMnterestvd in the origin 
of the moon's siirTace. * 

* • 

Student Action: Responding, in effeet. that the reason for the scientific interest is 
that .scientists believeThat' such information may help {6 explain the age and origin 
of the earth. 

Performance Check A: (ieologists are scientists who study tlie history and formation 
of rocks and minerals. They are very much interested in the origin of the moon's 
rocks. Why are these scivntist,s particularly interested in the origin of rocks on the 



2 



WU 




moon 



7 
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Remediation: ( I ) Have the studenf read page 5H." (2) Have him read the first para- 
graph on page 63. (3) Review his answer to question I on p^ige 86. Then discuss 
with him how the lack of vyeatheriiig may result in lunar rocks remaining relatively 
unchanged over long periods of time.^ (4) Have him read Problem Break 6-1 on 
page 87. • . fj 



s 
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Doscrihes the origins of craters from illustrations. * . 

■ . ■ 

The stiulent classiJles (IJ crater-s whoso floors are ahove the siirrouiuling area as 
. caused by volcanic xictivity. (2) the circular craters with raised rinis. steep Walls, and 
Hoors helow jhe surrounding area as caused hy meteor impact, and (3) the circular 
craters. with sloping walls extending helow the surrounding surface as caused by an 
undc'rgrt)und atomic blast. 

Student Action: Naming the correct cause as determined by shape for at least two' 
of the three following craters: volcanic craters, meteor craters, and craters caused by 
unilergrouiul atomic blasts. 

A: I . volvano. 2. .meteor injpact. atomic blast ^. 
B: I. atomic blast. 2. volcano, meteor inifwcf '" 
• C: I. meteor impact. 2. atomic blast. 3. volcano 

Performance Check A: The. diagrams helow show craters that were formetl on the 
earth's surface. The dashed lines show the interiors of the craters. On yo.ur answer 
sheet, write the nu)st probable cause of each of these craters. 




\ 



Remediation: ( I ) Have the student review h-igures'5-7 through 5-12 on pages. (>l*. 
■,\m\ ()2. (2) I lave him reati pages M) through b2'. (.^)- Review Jys an.swer to Self-" 
livaluation 6-2. (4) Reassess (he student's knowledge of cn-ater forn.iation by assign- 
ing him one or nu)re of Ihe following cheeks: WU-03-('ore-l9, WL/-03-('ore-21 or 
WU-().^('ore-23. ■ • • , - ' 



. • . 142 



Lists variabl*cs Uiat aHVct the size of iihpact craters. . " ^ . ' 

The stuclent. ri^ealk the two variables that alTeet the size ot a crater formed by the 
impact of falhng objects. 

Student Aetion: StatjiiiK the essence of the two variables: ( 1 ) the mass of the faUing 
object aiKl/(2) its speed when it hits. 

/• * ■ 

Performahce Check A: What are two variables thai determine the sizeof the crater 

that is fc/rmed by a falling body? 

Remediiation: Have the student read I'rom the last paragraph on page 65 through 
page (iL , * . 




States|the rehitiouship between the mass of an object and the speed of its fall. 
The .-Itudent applies the eoneept governing the speed at' which objects of different 



wu 

inass|fallliwhen^ dropped froni the same height, ignoring the eltects ol air trietion. ^^^^''^ 
Studjent Action: Stating, in effect, that both objects were traveling at the same .speed ^^^V^ 

Core 
6 



Studfent Action: .Stating, in effect, that both objects were traveling at the same.s^eed 
beca .ise they weretTropped from the same. Ik'ight.aud therel-Die fell at the same sfx-ed. 

Performance Check A: Sim.on, Tina, and their teacher were on^ the roof of the * 
school. Simon dropped a steel Shotput (ball) and l ina dropped a wooden ball of 
exactly the same size from exactly the same height to the ground. 
t '• I . Which object was traveling faster when it struck the ground? 
2. l-\plain your answer. 

Remediation: ( I ) Have \hv student read rules 1 and 2 on page (2) Have him do 
lixcursion 4-L pages .1 21 through 124. 



Relates graphically the mass of a falling hyll vs the crater size prodiiced. 

I he student classifies the graph showing ai'i increase in crater size with an increase in 
mass as the one best representing the rela,tionship between the mass of U ball and the 
crater size. * '. \ r 

S.tudent Action: Selecting the graph with thV line slanting upward froni the lower 
left to the upper right corner. \ 
• .A:'d . ■ \ 



B: b 
C: a 



J 





Performance Check A; Select the graph that best shows how the diameter of a crater 
changes when balls of different masses but the same diameter are dropped into sand. 



Graph a. 




Graphic 
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Graph d 
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\ Remediation: ( 1 ) Review tiic; student' 
i.view iiis answer to Sclf-Kvaluation 5-3 b. 



10 15 V 20 
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s answer to question 5-10 on page 66. (2) K^- 
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States the reason for changing only one variAble at a time. ♦ ; 

i ' ' ' ' 

I he student apjMies the concept that during an investigation, only one variable is 

changed at a time. 



Student A^i(^n: Statmg^.in effect, ^that only one variable is changed at a time so that 
the effects of tlje changes in that variable cannot be confused with the effects of 
changes in other variables. . , 

Performance Check A: When you dropped balls into sand to form craters, you 
changed the mass by using different balls. You also changed the distance of fall to 
give a different impact speed. :Why did you change only one of these variables at a 
time? V 



ERIC ' . 



Remediation: (1) If a Level U text is available, haye the student.review Excur- 
sion 4-1. (2) Have the student work through the following exercis^,;> 

In the question you were told that when you formed craters, uiSirig sand and balls, 
you changed the mass by using different balls, You also change the distance of fall 
to give a different impact speed. What are the variables that you were changing? * 

Suppose you change the size of the ball used and at the same time change the dis- ^ 
tance of fall. Which of the variables will be responsible for the change in the size of 
the crater? . ^ 

Are you having trouble with the last question? Suppose you changed only the 
size of the ball but hold the distance of fall constant. Which variable is now 
responsible for the change? Now that you have all the answers, why do you change 
only one variable at a time? 



States a plan to find the effect of a falling object's diameter on crater size. 

The student generates a description of a plan to in^stigate the effect on the size of 
the crater formed of varying the diameter of a falling body. 

Student Action: Stating a plan which includes the idea of holding the mass of the 
ball and the distance of fall constant while systematically varying the size of the 
ball. 

Performance Check A: Suppose you wanted to investigate the effect of changing the 
diameter of a falling body on the size of the crater it makes. Describe a plan you 
could perform to investigate this effect, using a ball i^iJKt,^and, Be sure to include in 
your description the variables you would vary and flio^e^hich you would keep the 
same throughout the investigation. 



Remediation: Have the student review Activity. 5-5 o/i page 66 to be reminded 
about which variables should be kept constant. 



wu 
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Selects the position of. a light source for the maxim#ii surface detail of a rough 
surface. . p 

riie student applies the concept tl|at low level lighting of a. rough surface produces 
the sharpest shadows. 



Student Action: Selecting the light source at the side and stating to the effect that 
more detail is seen in a photograph of a: rough surface when the light source is 
positioned at the side rather than overhead because the shadows reveal the surface 
irregularities. 

A: b ' * ) i 



wu 

03 




Performance Check A: Henry wants to take a photograph of som(?/of ,the mpQii 
craters he has made. He sets up the Equipment as shown below:' 



e ■ . • 

Camera 





wu 



I : It he wants to get the most detail, should he put the light at position a or 
position b? : • , 

2.-Hxplain.youranswer. ' 

Remediation: Have the stialeiit study Figures 5-14 and 5-15 and. the paragraph foU 

lowing on page 6^)." ' . 

» ♦ 

States tlie cause of efosion on (he nioon. 

The student recalls why erosion occurs on the moph's surface even *^though there is^ 
no wind or rain. 

Student Action: Sta ting that erosion on the moon is the result of bombardment by 
particles (i\ieteors) from space. • 

Performance Check A: There is no rain or wind to cause erosion on the surface of 
the moon. However,- erosion does occur. What causes craters and cones on the 
inooifs surface to erode? . . 

R^smediation: ( I ) Review the student's answer to question 5-17 on page 70. (2) Have 
the student read the two paragraphs on page 70. * 

• • , • •' ■ . ■ /■ ■ /■ V 

Indicates the relative age ot overlapping craters. ^ 

The student applies the concept that the relative age of two Overlapping craters can 
be dcterhiiued by their shapes. 



Student Action: S electing the crater with the incomplete rim and statinfg the effect 
of the concept that when eratcf rims intersect, the rim. of the younger crater will tend 
to be complete and the rim ofthe older will be interrupted by the younger. 

. A; b." . ■ V. ■ ■ , /■ 

" B: a * ■ ■ ■ . / .. ■ 

•• C: .X .* 

Performance Check A: V . \- " 

\. Which of the moon craters in the diagram below was formed first? 



2. Explain the reason lor your choice. 




Crater b 



Crater a 




Remecjiation: (1)1 Have the student read Activity 5-10. (2) ReviL:w together his 
answerb to questions 5-20 and 5-21 on. page 71 and have him redo Activity 5-10 if 
neccssaFM. (3) Review his answer to Self-Hvaluation 5-5. 



St^ites why the model for the surface material ofthe moon was changed. 

I * \ - [ ■ 

The student appjies^the concept tjiat models are iiiodifial when they no longer agree 
with observations. 

Student Action: Stann|j, in effect, that the model was changed because the old sand 
model could not explain tficMight-colored rays on Hie surface of the moon. 

P^rfprmance Check A: The sand model of the moon's surface explained the shape 
and size of craters" Why was this model the moon's surface changed to a rotten- 
stone-on-top-of-lAM)tonite model? . v 

Remediation: ( I ) Have the student review Activity 5-1 3 on page 75. (I) Review his 
answers to questions 5-27 and ^-28 on page 7(>. 



wu 
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Predifls color cljwnge in roik as the moon's surface is drilled^. 

The studait iipplies the concept that the hght-colored imiteriiiUof the rays may come 
from beneath the tnoon's siirlace. , 

/ 



WU 



ERIC 




Student Action: Predicting , in effect, either that the rock will be lighter or that thel 
sequence will be- Ijght-dark-light bene^h the moon's surface. ' . 

Performance Check A; Suppose you were on the moon near a crater that h^d rays 
coming from it. You drilled iiito the surface and examined the rock that you hauled 
up. Predict how the color of the rock will change as you drill deeper. 

. ■ ' ■ 
Remediation: ( 1 ) Have the studSnt.read Activities 5-1 1 and 5-12 on pages 74 and 75. 

(2) Revie\y his answers to questions, 5-24 through 5-28 on pages 74 through 76. 

(3) Review hj^ answer to Self-Evaluation 5-7. ' 



Selects the relationship between the darkenmg of paper and of the moon's surface. 
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The student applies the concept that the fact that a model may act in the same way 
as a real obj^jct does not mean that the two are the same. - 

Student Action: Selecting the response to the effect that since sunlight causes'some 
substances to jlarken, sunlighf^s a possible cause of the darkening of .the moon's. 

surface. . « ' *' 

A: b . 

B: a . 

C: c , ' ' ' 

' ■ ■ - ■ ♦ ■ - . ' 

Performance Check A: lii Activity 5-12, you found that sunlight darkens a piece of 
4iglit-sensitive paper. Which statement below is the best conclusion about the effect 
oV sunlight on the moon's surface which you can draw from that activity? 

a. Since sunlight darkens the moon's surface, that surface is made of the same 

chemicals as the light-sensitive papQr. o 
-b. Since sunlight causes some substances to darken, this Might explain the 
moon's surface material being darker than that underneath the surface. 
, c. Sunlight causes the surface of the moon to darken. ' • .. 
dt Sunlight darkenffthe surface material on the moon but does not affect the 
material, thrown out from below the surface. 



Remedii^tlon: (I) Have the student read^tlio' paragraph following question 5-26 on 
v 'page 75. (^2) If he needs to be reminded of the light-sensitive test, refei* him to Active 
ity 5-12 on\page 75. \ - 
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Compares theVffects of\i force applied to an object on the moon and on the earth. 



The student applies the coijcepts that on the moon's surface the force of gravity is 
less than on thiTeSnli's surface and that there is no air friction on the moon's surface. 

Student Action: Responditig t^at the object would travel a greater distance and with 
the effect of both concepts. . 



A: greater 
B: greater 
C: higher 



lERJC 
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* ■ ■ ■ 111" ' 

Performance Chrick A: Supi>ose you were on the surface of th^oon arid hit a 

baseball. ' . -t/ \ ■ ' ■ . 

1 . Would it ti-ijvel a greater or sm-Siler distance than it would on earth 

2. State two reasons for the difference. " 

Remedlatl9n: (1) Review the student's answers to questions 5-20 and 5-30 on 
page 76. (2) Referhim to Excursion 5-1 , page 1 37. - 




States the reason for the formation of central peaks in craters, 

The student recalls a model for the formation of a moon crater which has a central 

peak. . • ' ■ ]" 

Student Action: /Responding that the meteor which (ormod the crater with the 
central peak iniisTTiavo been travehng more rapidly and, in effect, that the heat 
produced by the impact had to be great enough to melt both the meteor and the 
moon's surface so that they became liquids. . . 

At niore rapidly . . ' 

B: nwi^; slowly 

C: more rapidly 

PerformanceCheck A: Tlie diagrams below show craters that were formed by the 
impact" of meteors on two places on the moon where the surfaces were identical. 
The dashed lines show the interiors of the craters. ^ ■ ' . 

1. Was the meteor that caused, crater A traveling more slowly or more rapidly 
than the meteor that caused crater B? 

2. What'evidence do you >Hive for your answer? 




Crater A, 





f^ive 



Remediatibn: (I) i/ave the student read the last paragraph on page 79. (2) Review 
his answer to q-uestion 6-4 qn page 82. (3) Review his answer to Self-livahiation <)-! . 



ERIC 




Shites ■the;(^fti|i|lo1is which' tjc^<irn^'|^,t,Jie -size of thQ ccMltral peak during a.cmtcKs 
formatioji. ' • . ' • ' *. • 



... ■-• ■ . ■ . ^. • ■ • 

The student ttcalls the conditions which wjll incroise tW sizo^of the ctfntral peak 
during the formation of an impact crater. " .' 

> ' ' ■ ■■ ■* ' ■ ' , ■ V 

StudentAction: S hi ting the effect of at least two of the following: there must be 
( I ) an increase in the depth of the loose surface material. (2) an increase iji the size 
of the drops of water, or (3) an increase in the height Iron* which the water is 
dropped. , . ' 

Perfoi'rtiancei Check A: You found that when you dropped a drop of water on a layer 
of bentonite, it formed a erater with a central peak. State three ways in which you 
can increase the size of your model's eentral peak during the crater's formation. 

Remediation: Review the student's, answers to cjuestionsO-^ and 6-.^ on page 82'. 
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States the probable cause ofciiuler cones on the nu)6lf^ 

I'he student jecalls that cinder cones on the moon whose crater bottoms are above 
the. moon's surface may be of volcanic origin. 

Student Action: . KesL^ondin^^^ in etTect. that the origin ol tlife lunar cones is probably 
volcanic. , 

Performance Check A: The sketch below shows a cinder; cone on the surface of the 
moon. What is the Inost likely cause of this cinder cone? 




WU 



Remediation: (I) Refer the student to Figure' 5-7 on page 60. (2) Refer him to 
I'igure M on page H^. (3) J^eview hisimswer 4o .questioji 6-8 on page K4. (4) Other 
objectives related to this are 03-Core'4, 03-Corc-2 1; and'03-Corc-2^. 



States a possible cause for the dome-shaped mountains ou the moon. 

The student recalls that underground magma Hows^are thought to have caused the 
dome-shaped mountains on the moon. . ' ' ' " . 



( 



v.. "■'(" 
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Student Action:; RospoiuUng to . the elHect that midcrgrouiia flows of niolten rock, 
or . magma, tic thoiight^o U\c cause of the clome^sh^ap^xl nvoniTtains on/the moon. ^ 



Performance Check A: Thciv are dome-shaped iiunmtaUis on the siirl'acc 'of the 
moo.n. Slate a posjviblt; cause lor thesp mountains. / ; 

Remediation: '(I) lluvethe^kJd^ review Activity 6-S on page 85 and question 6-JO 
and the paragraph tli»»t l-ollows on page S(i> <»( 2) "Review hi's aiisN^cr to Sell- 
Hvakiatign 6-3. . . . ' 




H 



Matches leatures of the moon with their probable causes. 

Thy student idciitjlie^iJeatures of the moon's surface according tojheir origins. 

Student Action: Matchiiig the diagrams with^ the probable causes as follows: the 
meteor crater with a central peaR as having been caused by a fast-moving meteor, the 
meteor.crater.witltout a cential peak as having been caused by a slow-moving meteor, 
the^ cinder- cone^crater as having been caused by volcanic eruption, and the dome- 
shaped mountain as havin^fbeeii cailsed by an underground, magma flow. 

.A:**l. b, 2. a, S. e.>. c 
B:' I. d, 2. c, b,M.^ a ' 

..C: 1. a. 2. e, 3- d, 4; b '! . ■ r " 




Performance. Check A: The diagrams below show four different features which occur 
on the nioon's surface. After tfie nunibc»r of each feature, write the letter of the 



probable cause of that feature. 

- . l ecture 
1. . ^ 




'Prgbable Cause ; . 

a. Volcanic eruption . 

b. . High-speed meteor impact 

c. Undc^rgrouiul nuigma How 

d. I'lJTiitosion below the surface 
v. Low-sjiectrmcteor impact 



«... ■v,\ 



Reitiediation: ())• Review the.studetit's answer to question 6-4 on page 82. (2) Re- 
view answers to Self-Evaluations ^-2 and 6-3. (3) Have him read the paragraph 
foUowihg question 6-10 on pag« 86! 1.4) Have him do an alternate pertprmance check 
or one of the related objectives ^ 03-(:«re-4., 03-Core-1<), and 03-Core-br - . 



Recognizes the effect of variaBle^ in a model. 

The student applies the concept that a model may . not be directly interchangeable 
from ond system to another because o£ the effect of other variables. 

Student Action: Responding to the effect that the'one difTerence is not sufficient 
rcasoii to discard the mode! because other variables may be influencing the forma- 
tion of tlie cone but the essential features of the ^asic nmde! may still be pertinent." 

ft 

Performance Check A: Suppose a scientist discovered a cinder cone on the moon's 
surface. Many of its features indicate that the cone was- caused by volcanic activity. 
* .llcMVcycrs all cinder cones on earth ^^^lich the scientists have observed have fairly 
genlfe slopes, whereas the cones on the moon have steep slopes, as shown ii^^the 
diagram below. • 

I. Is this sufflcient eviilence to throw out the model that volcanic actiim is 
responsible for the cones on the moon? 
' 2; l-xplain your answer. • 






Cinder cone on earth Cinder cone on moon 

•. Rem.edidtion: Have the student consider the following problem. 

Suppose you hail a photograph showing surface features on earth which were 
definitely caused by tlie impact of a meteorite. You, also have a photograph oJ' sur- 
face lectures on the moon in which sirailar.^features are shown. Th(;re are some 
differences in the features, but some scientists strongly believe that the features on 
the moon 'were also caused by meteor impact. This first group of scientists argues 
that. other variables may be influencing the formation of the moon's features. A 
second group of scientist<i believes that the same moilel cannot apply to both the 
earth and tJie moon. " 

1 . Which group of scientists do you agree with? 

2. "Why? ' ■ • ; . • . ; 

If the student agrees >with the second group, ask.him whether different conditions 
on the inoon froni thos^O on earth iniglit explain the dissimilarities. Mention that the 
moon does not have weather as we experience it on earth and that the mbon's 
- gravity is weaker. ' . 

From considerations such as these, work with the student to develop the concept 
involved in the check. 
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Statesth4; cau)^ of and fhpvidence for a certain cone. 

•^The student appljcs the concept tbr'delerniining the cause of lunar cone formation 
fj:c»m pictorial evidence. 

"Student Action: Stating tiiat tiie cone is of .volcanic origin and tlie two pieces ot 
pictorial evidence from the 'following list: (I) the cone has steeply sloping sides 
(cinder cone). (2)" the surface of the central (irater is ;fhove the level of the surrouhd- 
ingsurface, (3) the crater is surrounded by rockNdebris. or (4) the crater is surrounded 
'by a lava How with a rippled surtace. ^ 

A: I. volcanic origin. 2. steeply sloping sides and lloor above surface of 
*' surrounding surface. 
B: I. volcanic origin. 2. steeply sloping sides and rock tfebi is surrounding 

•it. .. ■ . . . 

C: I . - volcanic ori^jin.; 2. steeply sloping sides and lava How with a ri|5pledv 

surface. 

Performance Check A: Use the diagram below to answer the questions that follow., 
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\: What is the most .likely causeMor the. formation of this cone? 

2. What two pieces oi evidence from the diagram' do you have to support 

your ai\swer? " ' . 

Remediation: ( I ) Have the student. read page 8f>. (2) itave hiin.review f igure 0-4 on 
page K3. (3) llave'him read the first and second paragraphs on page" 60. (4) Refer- 
him to Hgure 5-7 oh page (>(). {^) Review his answer to Self-livaliu'ition 6-2. 
(6) Have him select the feature in WU-()3-('ore-4 which is of volcanic origin. 



States things that cause changes in the moon's surface. . 

Ihc student recalls three of the things that Cause a chaiige in the nu)on,\ features 
over a period of time. 

Stiilent Action: Rcspotiifing to the effect of tlifee of the following things which 
may cause changes on lheltioon's surface: ( I ) ineteor impacts. (2) covering with dust. 
ih gravity. (4) sunlight. (!5) volcanic action, and (6) the settling and cracking of the 
crust. ;■ ' ■ ■ \ 

mc • / 
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Perforrtiance Check A: Features on the earth's surface Change l^ecause of the weatti- 
ering effects of wind and water. What are three things tliat may cause, the surface of 
th'e moon to change? 

i 

Remediation:* Have the student read (1) the paragraph pricri- to question 6-11 oi\ 
page H(^. (2). the paragraph above Figure 6)-3 on page 82, (3) the paragraph above 
Figure 6-6 on page 86, and (4) the last p;«;;tpntf).h on page 84. . 



Predicts the relati-ve ages of moon leatures. 

lliLVstuckMitaj^plies the rules lor prcclicliiig llic relative agosbf surfaee reaUu'e?;on tlK\ 
moon seen in a diagram. 

Student Action: Precliil[|n}j; the relative apes in agreenjent with the following rules: 
(.1 ) circumseribing eraters are older, than smaller eralers on their floors, (^) in a pair 
of overlapping eraters, the one with the incomplete rim is the older, and CHeratcrs 
covered hy light material from another crater (rays) are older tlum the (i^Per thai 
produced the I'ays, and stating the supporting evidence. 

A:.(l)h,(:)d.(3Vr^ , . . ^ 

B: (l)a,(:)d.(3)f 

C: (l)h\(2)vl,(.3)e . P ^ . ; 

Performance Check A: Several, fealur.es arc indicated hy arrows on tlie diagram of 
the moon's surface below. - -a 





i 

1. Indicate which of the two features- in each of the luHowing paii\s is 
V ^ probably the older of the two features. -J . ^ 

. . •^ (2) cord ' . , . 

(3) e or f ' ' ^ • • 

-^ 2. Pot each pair, stale why you think *thc feature you .s(?lected is the 'older 
V fe^itur^. ^ ^ 



T ' , • i* 

Remediaiun: Review with the student Problem Break 6-1 on pages 87 through 89. 



I'.stimatef llie Kradion of Ihe .eailli seen from ll\e moon, during different lime 
periods, f ' , 

ThestudAt appli# live model of llie moon-eailli-su.ii .system lo delermine how mueli 
of the- sulfite of iTlull earlh can be seen by an observer on the moon in a IwelverliQur 

interval ;{hd in a six-hour interval. " • 

I 



Student .Action: Staling, thai the entire surface can bX' seen in ^ hours and that 
three-foiirths of the surface can be seen in .6 hours. 

'. • ' ^ 

Performance Check A: Ck-t the materials yoA need to set up the su^i-moon-earth 
model used, in, Aeliyity 1-1. Arrangt' theimodel so that aiv ob.scrver on the moon 
.sees a lull earth. 

I . What fraction' of the earth's surlace would an observer on the moon'set; iii 
a 1 2-hour period? . * . , 

:. What -fraction of the earth's surface would all observer on the moon .see 
in a..6-hour period? " ' ■ ' ' 




Remediation: ( 1 ) Review the student's answer to cuicslion 7-3 on page 9:,^ 
necessary ^Ijave llie student repeat Activity 7-2 on page 93. 




Matches the jnoon's po.sition in relation t.o the earjh with the moon's appearance. 

Ihe student applies the suivearth-moon model, in-whielilhe moon is orbiling the 
earth and the suiiTs'lhe center of the earth's orbit. 



Student Action: Matching the diagram of a full moon with the position in which 
(he earth is between the moon and the sun. a ihree-ipii" t^''' with the position 

in which the sun-earth-moon ^ngle is approxtmately ■ 1 .3^'. a half-moon wit|i the 
position in which the suii-earth-moon angle is about 90". a one-cpiarter moon with 
the position in which the sun-earth-moyn angle is about 4:^". and a new moon with 
the positioii in which the moon is between "ihe suy and the earlh. 

At' 1, d. 2. b; .V c ' 

B: , L c. 2. d. .V b 

C: 1. c. 2. e. .V b 
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Performance Check A: 



Position 1 




Moon's orbit 



Earth 



Position 3 

•O- 

Use the sun-eartli-niooti model shown above to determine how the moon would 
appear to an observer on the earth who is lacing the jnoon when the moon is in each 
ol the three posit<ons shown in the model. Write the number of the position and 
alter it the letter of the diagram which shows the most likely iippearance of the 
moon In that position. 






Remediation: (I) Refer the student to Activities 7-2 through 7-5 on pages 93 
through 95/ (2).Review together his answers to questions 7-6. 7-7, 7-9. and 7-1 1 on 
page>{ 93 through 95. (3) Review his answer to Self-Hvaluation 7-1 . (4) Have him do' 
an alternate performance check, 



' I . 



Matchl>s the moon's position with diagrams of the earth's appearance frointhTmooir 

.The.student applies the sun-earth-moon model in which the sun is the center of the' 
eartli's orbit and the moon is orbiting around thc-earth. 



J 06' 



Student Acti(»i: Miitchjiig the aiagrani-of the full eartii with the ppsition of the 
moon hetweenthet'artli and the sun, the three-quarter earth with the Suri-eartli-moon 
angle of approximately 45°, the hah" earth with the sun-earth-mopn angle of about 
90°. the one-quarter earth with the sun-earth-moon angle of approximately 135°, and 
the new earth with the earth hetwe(^n the moon and the sun. . ^ > 

A: I 2. d. 3. c 
,B: !•• -c, 2. \\ 3. Iv ■ . 

C: 1. -b, 2, c, 3. d * ■ . 




Performance Check A: 




- Position 1 Q 



Moon's orbit 




Study the sun-earth-nuw)n model shown above. Match each of the three positions- 
of the moon with the diagram below which best shows how the earth would appear 
to ;m observer on the moon. Write the number of the moon's position and after it 
tile letter of the earth diagram. 




J 





Remediation: (I) Keler the student to Activities 7-2 through 7-5 on pages 93 
through 95. (2) Review his answers to questions 7-5, .7-8. and 7-12 on pages 93 

thiVnigh J. 
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Predicts the position of the earth as seen from the moon. 

The stiickMU apjilics the. concept that the same side of. tlie moon always laces the 
earth. . • ' ' 

Student Action: Se^cclmg the response to the elTeet that the astronaut wouki still 
have- to look liiiectly overhead. . ' 

A: a 

'• B: L" ■ * ' ■ . * X, ■ ■ . * 

C: d .... : ■ 
. • . ■■ « ■ 

, I - < 

Performance Check A: An astronaut on.tlie surface of tlio moon notices tliat the 
vcartii appears directly ovcrliead. One week later, he returns to'the same loea-tion on 
the niooi^s surface. Select tlie answer that licst indicates where the astronaut will 
have to l()ok lo sec tlk^Nuth. ' < - 

y a. Directly x)verhead 

Ir Ahout halfway between the liori/on and overhead . < 
c. Near the hori/on " . ' 

• d. Impossible lor him to see the earth \ 

Remediation: (I) Refer the stmlent to the wording of Activity 70 on page ^)^. 
(2) Hevicw his answer to SelH. valuation 7-.^. (3),if the student has trouble visualiz- 
ing the relati()nshfp,|have him use the sun-earth-moon model from Chapter 7 to 
illustrate the eoneept 




Explains why the new moon is not completely dark;* 

I he sUident recalls why a'^new moon does not appear completely dark when viewed 
from the earth: 

Student Action: Responding that the new moon is dimly lighted by light reflected 
from the earth, . • 

Performance Check A: The diagram below shows the positions of the sun. the moon, 
and the earth when there is a new ni.oon. f xplain why an observer ()*r the earth sees 
the surface of the moon as dimly lighted rather than completely dark. 




o-o 

Moon 

Earth 



Remediation: (I) Review the student's answer to question 7-10 on p^e <>-.S. 
(2) Have him read the sentences preceding and following question 7-10 on page 9.5. 



,0 



' lixplains why only one sidi; ol* thcMiioon is seen from earth. ^ / , 

,*rhe sluclenl reuijl.s why only one side of the moon is visible from the earth.. 

Student Actiorl: Kvspc)nilinj» Uuit' Only one side of the moon is' visible IVomlkhe 
earlh Iveuuse.lhe moon makes one eofnplete rotation on its axis in th^ same amount 
of lime it ma^es one complete revolution aroujul tl^^ earth. 

Performance Check A: Since the mo^on revolves around the eartju why is only one 
side of the moon ever visible I'rom the earth? . 



Remediation: ( 1 ) Refer the student to summary items 2 and 4 on page 96. (2) If he 
does not gra^>p t]ic sumnuny items, reler him to Activities 7-2 through 7-6 cmi 
pages 9.^ Ihiough 9(). ( 3) Review his answer to SeH-livahuition 7-3. 

States the mopn\s period in. days. ' . , ^ . 

The student recalls tliaf the moon\ pcriodjs 2^' *^ days. 
Student Action; Statjiig that the moon's period is 29V1^ days. 

•1 

Performance'Check A: VVIuit is the period in days ol* the moon\ revohUion arouniJ. 
the earth? , 

Remediation: I 1 ) Have the stuilent review the text of question 4-22 on page 48, in 
whkh the term period is delined. (2) Review his answer to cjuestion 7-14 on 
page ^>7. (3) Have him review item 2 on page ^U). 
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Stales the earth\ period in days. 

riiL^studenl recalls tliat the earth has a poK^iotl of j-days. 
Student Action: Statinji^that the period of the earth is 3()5':j days. 

* Performance Check A: What is the perioti in tiays ol" the earth's revolution art)Uiuf 

the sun'.' . ^ 

■ >» 

Remediation: Refer the student to cpiestion 4-22 on page 4«S anti to item I at the 
bottom of page 96. 
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I slimates \veight on the moon^s surface relative to the earth. 

TIk- sluilciil ivoiils lluil I.Ik- wci^ilil dI' ohjcit ;il llic inoon's siirl'acv is .1 /(-(.oi: its 
vvL'itilil ;il IIk" Ciiilirs suil'afo. v 
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Student Action: Respondmg that the weight is less a{ the moon's surface and that 
it would be 1/6 its vyeight on earth. 

^A, B, andC: I. less, 2. 1/6 •'• . 

Performaoce Check.A: Suppose you weighed art object at the earth's surface and', 
then weighed the same object at the moon's surface. 

1. Would the object's weight on the moon's surfaee be more, less, or about 
tlie saijie as its weight on the earth's surface? .. ■ 

2. If it wouki be mo^* or less, how much more or less would it be? 

» *■■ * - ' 

Remediation: (I) Have the student read the first two paragraphs on page 137.,. 
(2) H^Wiew the student's answers to questions I and 2 on page 137.^ 

'■ ^ '■ 1 . — n ■ • : 

Calculates weight on the ino0n*s surface. 

The student a pplies the fact that an object weighs 1/6 us much on the moon as, 
• earth's surface. 

Student Action: Multiplyjng its vyeight on the earth by the fr^ictioii 1/6. " The 
exact results are unimportant, but if the multiplication is carried out, the results 
shoiikl be . • 
. A: 55 lbs 
B: 80 lbs 

C: 15 lbs . 

Performance Check A: A life-support system weighs 330 lbs when weighed at the 
earth's surface. What is its weight on the sui'face of the moon? Show your W(>fk\ 

: ■ ■■ ^ •^\\ 

Remediation: ( I ) Have the student read (he first and second paragraphs on page 137. 
(2) Review his answers to questions I and 2 on page 137. 




States any differences between the near and far sides of the moon. 

I he student recalls that there are no important differences between the surface fea- 
'fures of the near and fur sides of the moon. 



features between the near and far sides of the moon. ^ 



Student Action: PespondiiTg that there are no important differences in surfaee 
features between the ii 

Performance Check A: Ik. i 

1 . Do the surface features of the far sioN^f the moon differ very much from 
the surface features of the side of themiooh^that is visible from the earth? 

2. Jf so, describe the differences. . • * 

Remediation: Have the student read the last paragraph of Excursion 7-L page 143. 
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